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Some of the following pages have already appeared in print. 
The section on the diamond fields, originally written for the 
* OflScial Handbook of the Cape of Good Hope/ was issued in 
pamphlet form at the time of the Kimberley Exhibition of 
1892, on which occasion also the paper on the gold fields was 
delivered as a lecture. It is now published for the first time, 
and the whole work has been carefully revised and brought up 
to date, besides being .considerably enlarged by the addition 
of the latest statistics bearing on the two industries, and by 
a number of articles on points of special interest, which will be 
found in the Appendix. I take this opportunity of acknow- 
ledging my indebtedness, not only to the gentlemen whose 
names are affixed to these articles, but also to the managers 
and secretaries of Companies who have freely placed much 
valuable information at my disposal ; to many old colonists 
for useful comments and criticism ; and, especially, to 
Mr. John Noble, of Capetown, for a large amount of generous 
assistance and encouragement. For the rest, I have drawn 
up a list of the principal authors consulted, to which must be 
added a whole library of blue-books, and companies' reports, 
and files of colonial newspapers, too numerous to specify. 

Though the materials are at hand for doing justice to the 
subject, yet, in spite of the number of works that have been 
written on South Africa, it cannot be said that the diamond 
and gold fields, which form the backbone of the country, have 
received that attention at the hands of either scientific or 
imaginative writers which they deserve. To the geologist. 
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the metallurgist, and the mining engineer, they offer a mass 
of interesting facts and problems, of which the outside world 
is still profoundly ignorant; while the romantic incidents 
connected with their discovery and early development afford 
ample materials for the historian, the poet, and the novelist. 
This book aims merely at giving an outline of the rise 
and progress of the .leading industries of South Africa, in 
a popular form suited to the general reader. A residence ' 
of fourteen years in Kimberley and Johannesburg has placed 
the writer in a position to describe, it is hoped with some 
degree of accuracy, the conditions under which these ipa- 
portant industries sprung into life, and the systematic manner 
in which they are now being conducted. 

Africa is proverbially the land of surprises, but it is difficult 
to imagine that any more startling surprises can be in store 
for us than have been witnessed within the generation in 
which our lot has been cast. Some day the history of this 
generation of discoveries will be written by a historian worthy 
of the task, and he will make of it a story more wonderful 
than any fairy tale. He will tell of a land apparently destitute 
of resources, barely able to support its scanty population 
living the most frugal lives, suddenly transformed, " as from 
the stroke of the enchanter's wand," into a perfect Sindbad's 
cave of precious stones and gold. Scarcely a quarter of a 
century has passed since the discovery of diamonds in Griqua- 
land West converted a comer of the desert into a teeming 
hive of industry, shut out by barren wastes from commu- 
nication with the sea and the fertile districts of the coxmtry ; 
and now the huge continent is vibrating with the tread of 
the iron horse, that is breaking down old boundaries and 
preparing the way for a confederation, which, when the day 
of its fulfilment arrives, will at once take rank among the 
leading states of the world. 

What a future there is before us in South Africa I — a vast 
country waking up, as it were, from the sleep of ages, and 
realising all at once that it is destined to play a great part in 
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the world. A superb climate^ a fertile soil, boundless mineral 
wealth, and, all around, millions of idle hands waiting to be 
employed in its extraction. When we think of the melan- 
choly state of society in the Old World, and in the New ; of 
the bitter struggle for existence ; of the overcrowded cities, 
with their awful poverty, and vice, and wretchedness ; of the 
hard unlovely lives of the many, in contrast with the ease 
and luxury of the favoured few; of the impending death- 
struggle of capital and of labour, and that other menace, 
which hangs like a nightmare over Europe, of immense 
armaments ready at any moment to spread desolation and 
mourning over the land ; — we have reason to thank God that 
we live in a land as yet free from the worst heritages of 
civilisation, a land of such infinite promise that the boldest 
may turn pale and tremble with excitement when they con- 
template the scope it offers to every noble ambition — a land 
that answers better than any other in the world to that 
magnificent description in the Book of Job : — 

" The stones thereof are the place of sapphires, 
And it hath dust of gold." 
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During the four centuries which have elapsed since the 
Portuguese sailors, steering south in search of the sea route to 
India, first sighted the Cape of Good Hope, it may safely be 
asserted that no more important event has happened in South 
Africa than the discovery of the first diamond by Mr. John 
O'Eeilly, in the month of March, 1867. The beneficial eflfects 
of that discovery are apparent to-day in every corner of South 
Africa. It has spread new life and energy through all the 
Colonies and States, which five-and-twenty years ago were in 
a languishing and impoverished condition ; and has converted 
the most despised possessions of Britain into sources of 
revenue to the mother country, and fields of ever widening 
enterprise for her sons. 

A full review of the results which have followed the dis- 
covery of diamonds would entail writing a great part of the 
history of South Africa during the past quarter of a century ; 
but among the most evident of these results are, the increase 
of trade and industry, the greater employment of native 
labour, the progress of public works, the general dissemination 
of wealth throughout all classes of the community, and last, 
but not least, the steady advance of civilisation into hitherto 
unexplored regions. 

Before the diamond mines were discovered, the wealth of 
the cpuntry was derived almost exclusively from its sheep and 
cattle: the total exports of the Cape Colony amounted to 
little more than two millions sterling per annum, more than 
three-quarters of which consisted of exports of wool. To-day 
the exports from South Africa are seven-fold that sum, to 
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which diamond^fiiid gold contribute more than haK.* Until 

quite Tecentfy-the value of diamonds exported was far in 

excess of '^ny other article we produced. For the last ten 

years th'ey'have formed on an average half the gross exports of 

the CapA'Colony, but are now exceeded by our gold exports. 

In the year 1890 the value of gold exported from South Africa 

jfa^ under two millions sterling, while the exports of diamonds 

./•vf^j'e considerably over four millions, and the exports of wool 

'•'-niearly three millions; but the steadily increasing output of 

,/•.•"' Wit watersrand has brought the production of gold up to 

'•V' nearly five millions per annum, so that gold and diamonds 

together now form over sixty per cent, of the total exports 

from South Africa. 

During the period under review, the rapid development of 
mining industries, and the consequent influx of money and 
population, have increased the value of goods imported in 
almost equal ratio to the exports. In the year 1892, the 
imports through the four chief ports of South Africa (Cape- 
town, Port Elizabeth, East London, and Durban) amounted to 
nearly thirteen millions sterling. 

The efiect of the discovery of diamonds on the natives is 
too important to be left without a word of comment. In 
many other countries where European enterprise has brought 
to light the hidden riches of the earth, the manual labour at 
the mines is performed entirely by white men, before whom 
the aborigines have gradually vanished off the scene. But 
the strange persistence of the South African native in de- 
clining to disappear, but, on the contrary, increasing and 
multiplying, in face of the European, might have been a most 
serious obstacle to colonisation. Luckily, however, our native 
races have proved themselves admirably adapted to handling 
the pick and shovel. They have been taught to work, instead 
of fight ; and since the large demand for labour at Kimberley, 
the constantly recurring native wars have ceased to be a 
burden and menace to the country. 

The need of easy and quick communication between the 
coast and the Diamond Fields has caused roads, railways, and 
telegraphs to be constructed on a much larger scale than 
* Appendix I. — ^Value of South African Exports, p. 125. 
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would otherwise have been contemplated; thus affording 
further employment for natives. Meanwhile, the increase of 
trade has justified extensive improvements to our harbours, 
and has secured us a weekly service of fast ocean steamers, 
and two independent lines of cable to Europe. The journey 
from London to Kimberley can now be accomplished, taking 
passage to Table Bay by the fast steamers of the Union and 
Castle Mail Companies, in seventeen days ; about haK the time 
it required to reach the Diamond Fields from Capetown, only 
twenty years ago. 

Of the sixty or seventy millions sterling realised from 
diamonds found at Kimberley during the last twenty years,* 
probably one-half has been paid away in wages at the mines, 
and for other local expenses. A large amount has gone into the 
pockets of farmers and transport-riders; considerable sums 
to colonial merchants, and to the Government and landed 
proprietors for rates and licences. The profits, until quite 
recently, have been chiefly earned by private diggers and 
shareholders resident in South Africa ; so that all sections of 
the population have been enriched, directly or indirectly, by 
the produce of the mines. 

But for the discovery of diamonds, the countries north 
of the Orange Eiver would probably still have remained in 
almost undisturbed possession of the native, with a sprinkling 
of Boer farmers, traversed occasionally by a stray trader or 
hunter, whose accounts of reputed mineral wealth, and of rich 
pastoral and agricultural lands, would have continued to be 
received with smiling incredulity. Even after the Northern 
Gold Fields had been discovered, twenty years passed with 
only a feeble and unsuccessful attempt at exploration ; and it 
was reserved for the energy and capital of Kimberley men to 
develop the wealth of the Transvaal, and to penetrate the 
Dark Continent north of the Limpopo. 

• It was three or four years after the finding of Mr. O'Reilly's 
first diamond before the true mines of Kimberley were dis- 
covered. The history of Mr. O'Reilly's discovery is too well 
known to need a detailed repetition. In March, 1867, he was 
returning from a hunting trip across the Vaal River; and 

* Appendix IT. — ^Value of Diamonds exported, p. 126. 
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resting for the night at Schalk van Niekerk's farm, "De 
Kalk," in the Hopetown district, south of the Orange Kiver, he 
noticed a beautiful lot of river pebbles on the table, out of 
which he picked the " first diamond." Neither the hunter, nor 
the farmer, was aware of its value. Arriving at Colesberg, 
Mr. O'Reilly showed it to the Acting Civil Commissioner, Mr. 
Lorenzo Boyes, who, finding that it cut glass, thought it must 
be a valuable stone, and asked O'Eeilly to let him send it to 
Dr. Atherstone, at Grahamstown. Several Jews at HopetoAvn 
and Colesberg had pronounced it to be a topaz, and worth 
nothing. Dr. Atherstone replied, " I congratulate you on the 
stone you have sent me. It is a veritable diamond, weighs 
21i carats, and is worth £500. It has spoiled all the jewellers' 
files in Grahamstown ; and where that came from there must 
be lots more." Dr. Atherstone's opinion was confirmed by 
M. Herriette, the French Consul in Capetown, where the stone 
was purchased at these gentlemen's valuation by the Governor^ 
Sir Philip Wodehouse, and sent to the Paris Exhibition of 1867. 

Mr. Boyes at once got leave of absence from the Government 
and set off for Van Niekerk's farm, where he spent a fortnight 
examining sacks of bright pebbles, but found nothing like a 
diamond among them. Some six months later, however, 
another diamond was found, but this time below the junction 
of the Orange and Vaal Kivers. Mr. Boyes again procured 
leave and proceeded to the scene of the discovery, but could 
find no trace of diamonds, and came to the conclusion that 
this one had been brought to the spot where it was found by 
the overflowing of the Vaal Kiver. By this time the attention 
of every one in that neighbourhood was turned to seeking 
hlink Jclippe (bright eyes), and during the following year 
several diamonds were picked up on the banks of the Vaal by 
the Koranas, a lazy dirty tribe allied to the Hottentot race. 

Still, the existence of diamond-fields in South Africa 
continued to be doubted, and absurd theories were started to 
account for the few discoveries that had been made. Mr» 
J. E. Gregory, a professed expert, who came out from England 
to inspect and report upon the country about Hopetown,. 
declared that the diamonds found there must have been 
carried by ostriches from some far distant region of the 
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interior.* But unfortunately for this gentleman's reputation, 
the evidence soon became overwhelming that diamonds in 
quantities existed along the northern bank of the Vaal, and, 
to crown all, in March, 1869, the now famous " Star of South 
Africa" was obtained from a native witch-finder, who had 
been in possession of it for a long time without the least 
idea of its value other than as a powerful charm.f This 
magnificent brilliant was a pure white diamond of 83^ carats 
when uncut, and was sold to Messrs. Lilienfeld Brothers of 
Hopetown for £11,000, and subsequently purchased for the 
Countess of Dudley for £25,000. 

When it was clearly authenticated that a gem of such value 
had been found, the first great rush of diggers made their way 
up to the Vaal, fully equipped with mining implements, and 
prepared to take the place of the previous native searchers 
who had been merely scratching the surface. First to 
commence work was a party from Natal,t who, after some 
unsuccessful prospecting on the Free State side of the river, 

* " In the * Geological Magazine ' of December, 1868, appears an article on 
this subject, by J. R. Gregory, declaring the whole story of the Cape diamond 
discovery to be 'false,' *an imposture,' *a bubble scheme,' got up to 
promote the expenditure of capital in searching for this precious substance in 
the colony; and stating that, from the geological character of the district 
which he had lately very carefully and thoroughly examined, it was impos- 
sible that diamonds had been or could ever be found there." In his reply 
to Mr. Gregory, Dr. Atherstone delivered himself of the following opinion, 
which deserves to be preserved as an instance of a remarkably just predic- 
tion, based on careful scientific reasoning: — "Sufficient has been already 
discovered to justify a thorough and extensive geological research into this 
most interesting country ; and I think for the interest of science, and the 
benefit of this colony, a scientific examination of the country will be undertaken. 
So far from the geological character of the country making it impossible, I 
maintain that it renders it probable, that very extensive and rich diamond 
deposits will be discovered on proper investigation. This I trust the Home 
Government will authorise, as our colonial exchequer is too poor to admit of 
it." See a most interesting letter from Dr. W. Guybon Atherstone, M.D., F.G.S., 
in the above magazine for May, 1869, refuting Mr. Gregory's statements. 

t *Theal,'p. 329. 

X For an interesting account of this first expedition by the promoter. 
Major Francis, of H.M. 20th Kegiment, see the memorial presented by him 
to Sir Henry Barkly, in 1870, printed in Capetown, but not published. The 
exploring party consisted of W. C. King, T. T. Gline, W. Boyse, 
\V. Valentine, H. Becher, and T. RoUeston. 
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crossed over and formed the first mining camp near the 
mission-station at Hebron. Many other diggings were soon 
opened lower down the river, but still on the northern bank, 
the largest of these being at Klipdrift, now known as Barkly 
West. Early in 1870, diamonds were found on the southern 
bank, near the mission-station of Pniel, opposite Klipdrift, 
and later in the same year news came of diamonds having been 
discovered twenty miles further south. " Some children of a 
farmer named Van Wyk, residing at Dorstfontein, on the rim 
of a saucer-like depression of the ground known as Dutoitspan, 
had picked several small diamonds from the mud with which 
their dwelling was plastered. Forthwith search was made in 
the place from which the mud had been taken, and diamonds 
were found. A party of diggers hastened to Dutoitspan, and 
found several farmers, friends of the proprietor, already at 
work. They asked permission to dig, and offered to pay a 
reasonable fee to the owner of the ground, but were ordered 
away. The farmer did not want them there. But, as they 
would not leave, he was obliged to come to terms, and the dry 
diggings — as they were called — were opened at Dorstfontein."* 
This was the origin of Dutoitspan Mine. The Bultfontein 
Mine, situated a few hundred yards away, was discovered a few 
months later, and was followed, early in 1871, by the discovery 
of De Beers Mine, and in June of the same year by the 
discovery of Kimberley Mine. The Jagersfontein Mine, in 
the Free State, eighty miles south-east of Kimberley, was 
discovered about the same time. 

The region of these startling discoveries, which were destined 
to open a new chapter in South African history, had been 
regarded for ages as a sort of No-Man's Land, too valueless to 
need a rigid definition of ownership. When its mineral wealth 
was suddenly revealed, rival claims to the country naturally 
arose, which were not definitely settled till the London Con- 
vention of July, 1876, when the Free State accepted a mone- 
tary compensation in settlement of its claims, and Griqualand 
West remained a Crown Colony till October, 1880, when it 
was formally incorporated in the Cape Colony.f 

♦ * Theal,' p. 334. 

t Appendix III. — Early History of the Diamond Fields, p. 127. 
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What may be called the diamondiferous area is embraced 
on the north, west, and south between the wide fork formed 
by the junction of the Vaal and Orange Kivers, the two 
principal rivers of South Africa.* Although the first diamonds 
were found a few miles south of the Orange Kiver, and 
alluvial diggings are still being worked on the northern bank 
of the Vaal, there is no evidence for believing payable deposits 
of diamonds to exist northwards of the Vaal or south of the 
Orange Eiver. A 11 the important diamond mines and diggings 
are contained within the square formed by the 28th and 30th 
parallels, and the 24th and 26 th degrees of longitude. The 
town of Kimberley is situated in about the centre of this 
square, and the boundary-line of Griqualand West and the 
Orange Free State forms almost a diagonal across the square 
from north-east to south-west. It will thus be seen that the 
Kimberley Mines are practically in the centre of the 
diamondiferous area, and from these four mines more than 
ninety 'per cent, of all the diamonds exported from South Africa 
have been raised. 

The BAver Diggings extend from Delport's Hope, at the 
junction of the Vaal and Hart Kivers, to above Hebron, on 
the former stream, a distance of some fifty miles across 
country, or about seventy miles following the windings of the 
river, in the immediate vicinity of which all the diggings are 
situated. 

There are no alluvial diggings in the Orange Free State, 
but there are several true mines, of which Jagersfontein is the 
most important, and to which reference will subsequently be 
made. They are comparatively insignificant, in view of the 
great wealth of the Kimberley mines, their total production 
forming not more than six or seven per cent, of the annual 
exports of diamonds from South Africa. 

It is evident, therefore, that the diamondiferous wealth of 
the country lies almost entirely within the territory of the 
Cape Colony, and after five-and-twenty years of vigorous pro- 
specting, it may be said to be all but confined within sight 
of the town of Eimberley. 

The Kimberley Mines are situated on estates belonging 

* See map at end of volume. 
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partly to the Government, and partly to the London and 
South African Exploration Company. 

The Plan facing page 3 affords a general view of the 
Diamond Fields, showing the relative positions of the four 
mines of Kimberley, De Beers, Bultfontein and Dutoitspan ; 
also of the two townships of Kimberley and Beaconsfield ; as 
well as the large areas set apart for mining purposes ; and the 
boundary-lines of the farms on which the mines are situated. 
The Kimberley and De Beers Mines are on the Govern- 
ment estate of Vooruitzigt ; the Dutoitspan Mine is on the 
farm Dorstfontein ; and the Bultfontein Mine on the farm 
of Bultfontein ; the two latter farms, as well as the adjoiniug 
farm of Alexandersfontein, being the property of the London 
and South African Exploration Company, Limited. The farm 
of Kenilworth, lyinglbetween Vooruitzigt and Dorstfontein, 
has been purchased by the De Beers Consolidated Mines. All 
five farms lie just within the territory of Griqualand West, 
the boundary-line of the Orange Free State passing through 
the adjoining farm of Benauwdheidsfontein (lately the property 
of Mr. Wessels), on which the newly-discovered Wesselton, or 
" Premier," Mine is situated. 

The boundary-line of the Vooruitzigt and Bultfontein estates 
passes through the centre of the town of Kimberley, while 
the township of Beaconsfield is unequally divided between 
Bultfontein and Dorstfontein, lying chiefly on the former 
estate. The local affairs of the two townships are administered 
by separate municipalities. 

It will thus be seen that the greater portion of the Diamond 
Fields, including two of the mines, half of Kimberley town, 
and the whole of Beaconsfield, falls within the territory owned 
by the London and South African Company. The revenue of 
this Company during 1892, amounted to £35,114 derived from 
surface rentals, and £57,510 derived from mineral rights, or a 
total revenue for last year of £92,624, against an expenditure 
in South Africa of £15,040. The manager in Kimberley is 
Mr. J. B. Currey. 

The locality of the Diamond Fields would hardly be chosen 
as a desirable residence by any one not in search of diamonds, 
or unconnected with the industry. The region may almost 
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be described as a desert, destitute of trees or foliage, a wide 
expanse of rolling plains, unrelieved by any eminence worthy 
of the name of hill; without rivers, or water in any shape, 
always excepting the Vaal, which is fourteen miles from 
Eamberley. Owing to the altitude (4042 feet above the sea), 
and the absence of vegetation, the climate is extremely dry, and 
though heavy rains fall in the summer, six or eight months 
sometimes pass without a single shower, so that dust-storms are 
of frequent occurrence, and the verdure of the veldt is painted 
an undistinguishable brown. From September to March the 
heat is excessive, often 100° in the shade, though on account 
of the dryness of the air, this temperature is much less 
trying than it would be at the coast, and the nights, even in 
midsummer, are invariably cool and pleasant, in spite of 
the mosquitos, which have only visited the fields since the 
advent of the railway. The winter climate is delicious, mild 
bright days and frosty nights, with very rarely a fall of snow. 
When every deduction is made, the wide open country, and 
the vast blue sky, have a charm of their own which grows 
upon one. Notwithstanding the drawbacks mentioned, the 
climate is far from unhealthy, and for those able to provide 
themselves with the ordinary comforts of life the once deadly 
camp-fever has lost its terrors. 

>^he town of Kimberley * still bears marks of the old diggers' 
encampment out of which it has grown. The early diggers, 
who still speak of it as " the Camp," lived in tents ; and when 
they migrated into nobler edifices of galvanized iron, the 
streets were not laid out with much regard to regularity. 
Indeed, the tin houses were frequentlv moved from one spot 
to another, and it is still no unusual sight to see a house being 
carted down the street, or carried, walls and roof intact, by a 
gang of natives. During the last ten years, however, comfort- 
able brick houses have been built, furnished with every modern 
luxury; and since the Vaal Kiver water has been brought 
into the town,t gardens have been laid out, trees and orchards 
have been planted ; so that many portions of the town and 
suburbs present a very bright and pleasing appearance to 

* S. lat. 28 deg. 42 min. 54 sec, E. long. 24 deg. 50 min. 15 sec. 
t Appendix IV. — The Kimberley Water- Works, p. 129. 
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travellers arriving from the monotonous journey through the 
arid Karoo. There are no imposing public buildings in 
Kimberley, but many visitors have carried away a pleasant 
impression of the Kimberley Club and the Public Library, 
which are quite equal to any similar institution in South 
Africa. The population in 1891 was 28,718 persons. 

The township of Beaconsfield is situated two miles to the 
south-west of Kimberley, with which it is connected by a 
tramway, and by the main line of railway from Capetown. 
The population numbers 10,478 persons. 

A glance at Juta's map of South Africa will suflBce to 
show that the railways of the Cape Colony are nearly all 
designed to serve the Diamond Fields ; and where the 
primary object has not been to provide communication 
between Kimberley and the coast, the increased prosperity 
consequent on the opening of the mines has justified the 
expenditure, by which other industries have benefited. In 
the year 1871, when Kimberley Mine was discovered, the 
railway only extended as far as Wellington, a distance of 
45 miles from Capetown, and neither the Port Elizabeth nor 
the East London line had been commenced. There are now 
1700 miles of railway open and working in the Cape Colony, 
and northern extensions have been made, and are still being 
pushed forward, from Kimberley through Bechuanaland, and 
from Colesberg through the Free State and the Transvaal, 
while additional branch and junction lines are in contempla- 
tion. The natural rivalry of the three chief seaports compelled 
Parliament to sanction the simultaneous construction of three, 
or even four, main lines of railway towards Kimberley, which 
considerably retarded the northern advance of the locomotive. 
The Port Elizabeth and Graaff-Keinet line was opened on the 
20th August, 1879, after which the latter town remained for 
some time the chief forwarding station for the Diamond Fields. 
In the following year, the Capetown line was opened to Beaufort 
West on the 5th February, the Midland line to Cookhouse on 
the 2nd March, and the Eastern line to Queenstown on the 
5th May. The question of suitable junctions for the several 
systems long agitated the country, and it was finally decided 
to connect the Midland and Western systems between Naauw- 
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poort and De Aar, where the opening took place on the 
31st March, 1884, thus placing Capetown and Port Elizabeth 
for the first time in communication by rail, though only by 
travelling a distance of 839 miles.* This junction left the 
Graaff-Keinet and Queenstown lines out of the running, as 
far as the Diamond Fields trade was concerned. The former 
line has not been extended beyond the terminus it had reached 
fourteen years ago ; but the East London line has been com- 
pleted to the Orange Kiver, and two important junctions have 
been constructed — the one from Molteno to Middleburg Eoad, 
on the Midland system, the other from Burghersdorp, via 
Bethulie, over the Orange Eiver to join the Colesberg- 
Bloemfontein line. The former of these junctions is of the 
greatest value to Kimberley, since it connects the diamond 
mines with the coal fields of the Stormberg, and later, no 
doubt, will be extended to the Indwe. The line from 
Burghersdorp into the Free State will facilitate the transport 
of grain to the Kimberley market, and may eventually form 
part of the shortest route from Kimberley to East London, 
as an agitation is now on foot to secure a direct line from 
Kimberley to Bloemfontein.t The De Aar Extension was 
opened at Kimberley on the 28th November, 1885, in the 
presence of Sir Hercules Eobinson, the High Commissioner, 
and of a large gathering from all parts of South Africa. 

The distance from Kimberley to Capetown is 647^ miles, 
and a daily service of trains conveys passengers to the coast 
in 36 hours, or once a week by the English mail in 31 hours. 
The distance to Port Elizabeth is 485 J miles, and the 
journey is performed in 27 hours. The up-country trip 
occupies 32 hours by the weekly express, or by the daily train 
36 hours from Capetown, and 31 hours from Port Elizabeth. 
Considering that the permanent way consists of only 60 lb. 
steel rails for a portion of the route, with inferior metals on 
considerable sections ; that the gauge is only 3 ft. 6 in., and 
that the entire railway is a single line with many heavy 
gradients, this must be regarded as very creditable travelling. 
The ordinary fares from Capetown are £8 Is. 9d., £5 7s. lOd. 

♦ The distance by sea is only 428 miles, 
t See map at end of volume. 
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and £2 13s. lid., for first, second, and third class ; and from 
Port Elizabeth, £() Is. 3d., £4 Os. lOd., and £2 Os. 5d., with 
return-tickets at the rate of a fare and half. 

Passengers for the Diamond Fields invariably disembark 
at Capetown, but as the goods rates are in proportion to the 
mileage, and the steamer freights are the same to Capetown 
or Port Elizabeth, all heavy merchandise goes via the latter 
port. The English mail trains carry only first-class passengers, 
and are provided with sleeping and dining cars, fitted with 
every convenience, for which no extra charge is made. The 
ordinary journey from London to Kimberley, ifiid Capetown, a 
distance of 6700 miles, is completed in less than three weeks ; 
while goods wa Port Elizabeth, can be delivered in Kimberley 
within five weeks of leaving London. That is about the 
average time formerly occupied in transport by bullock- 
wagon from the coast to Kimberley, the cost of which varied 
according to the season, from £15 to £30 per ton of 2000 lbs. 
The railway rates for goods from Port Elizabeth arc from £6 
to £8 per ton ; so that some idea may be formed of the saving 
in time and money which the railway has secured for the 
Diamond Fields.* 

The influence of the railway on the fuel supply of Kimberley 
deserves a word in passing. Until nine or ten years ago, 
the only fuel available was native timber, and it is estimated 
that considerably over a million large trees have been cut 
down to supply the Kimberley wood market. The whole 
country within a radius of a hundred miles has been denuded 
of timber, with the most injurious effects on. the climate. 
With the near approach of the railway, Welsh steam coal 
began to be imported, and was long almost exclusively used 
at the mines. It costs £8 to £9 per ton of 2000 lbs. delivered 
at Kimberley. While timber was the only fuel, as much as 
£30 has been paid for a wagon-load, and though, owing to 

* It is gratifying to Imow that this has not been accomplished at any 
sacrifice of the public money. The report of the general manager of railways 
for the year 18S9, shows that the surplus of revenue over expenditure in 
that year was £822,128 ; of which £781,910 is credited to the Western and 
Midland expenses, which specially serve the Diamond Fields and the Gold 
Fields. This handsome profit is equal to 7 per cent, on the capital expended 
on the lines, including rolling stock. 
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the reduced demand, it is occasionally cheaper than coal, it 
would be precarious for the Kimberley fuel market to depend 
on wood alone. Nothing perhaps illustrates the great wealth 
of the diamond mines more strikingly than the enormous 
prices that have been paid for fuel during the past seventeen 
or eighteen years. Within the last year or two, the extension 
of the railway into Bechuanaland has enabled wood to be 
brought into Kimberley at about half the cost of English 
coal. 

Kimberley is not so fortunate as Johannesburg in having 
coal on the spot. The nearest coal mines are in the Stormberg, 
300 or 400 miles away ; and yet it is surprising that so many 
years have been allowed to elapse before placing Kimberley 
in direct rail communication with the colonial coal-fields. 
Local rivalries have been the chief cause of this delay. The 
junction-line from Molteno to Middleburg Koad, which was 
opened in March, 1892, is only 87 miles long, and the distance 
from the Cyphergat colliery to Kimberley 335 miles. From 
Cyphergat to the Indwe is another 75 miles ; but the latter line, 
though sanctioned by Parliament, has not yet been commenced. 

Up to the present very little colonial coal has been used in 
Kimberley, but considerable quantities have been burnt on 
the Eastern Railway, and the relative values of the coals are 
therefore known. It is found that 100 lbs. of Welsh steam 
coal are equal to about 140 lbs. of Indwe coal, and to about 
180 lbs. of Cyphergat coal. This fact alone would justify the 
construction of the extra 75 miles of railway to bring the 
superior coal into the Kimberley market, and to place it at 
the disposal of the colonial railways. But while the Cyphergat 
and other Stormberg mines are narrow seams, expensive to 
work and limited in output, the Indwe mines are thick seams 
that can be worked at about a third of the cost, and with the 
certainty of being able to supply all the markets within their 
reach. 

Two circumstances, however, have interfered with the 
construction of the Indwe railway. First, the reported 
discovery of a western extension of the Indwe seams in the 
Sterkstroom district close to the main line of the Easterti 
system ; and, secondly, the possible competition of the Free 
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State coal mines, which may be tapped by the railway from 
Bloemfontein to the Vaal Kiver. 

The borings in the Sterkstroom district have so far been 
without result ; and, as regards the Free State mines, trials 
of the coal have not yet been conducted on a suflSciently large 
scale to determine its relative value. In any case this coal 
could not be brought into Kimberley without constructing a 
railway to Bloemfontein. 

Whatever the ultimate decision may be, it is certain that in 
the near future Kimberley will be supplied with African coal 
at prices equivalent to little more than half what has hitherto 
been paid for the imported fuel. 

To understand the geology of the Diamond Fields, it will 
be necessary to refer briefly to the order in which the same 
rocks occur in other parts of South Africa. The coarse grit, 
of which Table Mountain, and the various mountain ranges in 
the neighbourhood of Capetown are formed, rests unconformably 
on a base of clay slates (with intrusive granite) of the Silurian 
period, known in the South as the Malmesbury Beds, and re- 
appearing in the Lydenhurg Beds of the Transvaal. Above the 
Table Mountain Sandstone is a second series of slates and sand- 
stones containing fossils characteristic of the Devonian period. 
These rocks, known as the Bohkeveldt Beds, form the base of the 
Witteberg, Zwarteberg, and Zuurberg Kanges, and are followed 
conformably by the massive white Quartzites (carboniferous) of 
which these mountain chains are built up. Kesting unconform- 
ably on the quartzites is a great belt of conglomerate running 
due east and west on the northern bases of the Zwarteberg and 
"Witteberg Mountains. This is the Bwyha Conglomerate of 
Mr. Dunn, who considers it identical with the glacial con- 
glomerates of the Orange Kiver basin, and assumes it to be 
the shore line of the ancient lake which once covered the 
greater portion of the Cape Colony, including a large part 
of the Free State and Natal. By many other geologists, 
however (Bain, Wyley, Atherstone, and Moulle), this remark- 
able conglomerate is assumed to be of volcanic origin. 
Professor Green, while adopting Dunn's designation, prefers 
to leave the decision of its origin an open question.* 

* See Appendix XXXIV. for list of geological authorities consulted. 
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North of the Dwyka Conglomerate, and conformable with it, 
lie the Ecca Beda^ a thick deposit of sandy clay, and qnartzose 
sandstones, greatly contorted on its southern boundary, but 
gradually flattening out towards the north. Still journeying 
north, we come upon the Upper Karoo Beds, a vast extent of 
undisturbed shales and sandstones, covering the whole of the 
Karoo from Graaff-Keinet to Colesberg, and stretching from 
the Koggeveld Mountains in the west to beyond Queenstown 
in the east, and thence in a narrower band to near Pieter- 
maritzburg; while a northern extension covers the central 
portion of the Free State as far as Bloemfontein. To the 
north of the Karoo Beds are the Kimherley Shales, or Lower 
Karoo Beds, containing the diamond mines of Kimberley and 
the Free State ; and, as their second name partly indicates, 
they lie conformably beneath the shales of the Karoo proper, 
and unconformably above the Ecca Beds. Finally, above the 
Upper Karoo Beds we have the Stormberg Beds, extending 
from Queenstown to Johannesburg and Middelburg, and from 
near Bloemfontein across the Drakensberg. In these beds, 
consisting of thick bands of sandstone interlaminated with 
shales, occur all the coal measures of the Cape Colony, the 
Free State, Natal, and the Transvaal. 

There is much difference of opinion as to the geological 
age of the Kimberley shales. Mr. Dunn describes the 
whole series of rocks, from the Dwyka Conglomerate to the 
Stormberg Beds, inclusive, as "Carboniferous to Triassic." 
Mr. Hudleston judges the Kimberley Shales or Karoo Beds 
to be in all probability Mesozoic, and therefore more recent 
even than the Permian, or latest of the primary formations. 
Mr. Sawyer, from fossils of Lepidodendron and Favularia, 
which he found near Johannesburg in the Stormberg Beds, 
concludes the whole series, including the diamondiferous 
deposits, to be carboniferous. M. MouUe agrees with Mr. 
Hudleston in classing the whole of the Karoo and Stormberg 
Beds as Triassic. 

The Kimberley Shales abut on the north against the 
crystalline rocks of the Transvaal, separated only by a thin 
band of conglomerate called by Professor Green the Basement 

c 
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Conglomerate of the Kimberley Shales. Both banks of the 
Vaal from above Potchefstroom to Barkly West, are covered 
by a broad sheet of volcanic rock, partly amygdaloidal, 
called Diabase by Mr. Dunn, and Melaphyre by M. Monlle.* 
A basaltic rock of more recent age, called Dolerite by 
Mr. Dunn, is of constant occurrence throughout the wide 
stretch of country covered by the Kimberley Shales, and the 
Karoo and Stormberg Beds — sometimes in the form of dykes 
and intrusive sheets cutting through and overlying the shales, 
&c., sometimes as intrusive masses of trap of suflScient extent 
to form great hill groups. — (Green). The red ferruginous soil 
which is so characteristic of the plains of the Karoo, the Free 
State, and Griqualand West, and the rounded stones and 
boulders which cover the slopes of all the hills or kopjes, are 
formed from the weathering of these traps. In many districts 
the red soil is replaced or underlaid by a deposit of lime, or 
calcareous tufa, supposed to have been formed by deposition 
from the underlying rocks. 

The mining operations at Kimberley, which have reached 
a depth of over 1200 feet, have of course revealed the nature 
of the underlying strata, and corroborate the succession of the 
rocks enumerated above. 

Beneath the red soil, which varies from one to five feet in 
depth, there is at several of the mines a deposit of tufaceous 
limestone, from five to twenty feet thick. This is particularly 
noticeable in Bultfontein Mine, and in the recently-discovered 
Wesselton Mine ; ibut in De Beers and Kimberley Mines the 
red soil is followed by a sheet of much decomposed basalt of 
columnar structure, varying in thickness from twenty to ninety 
feet. Microscopic examinations show this rock to be similar 
in character to the trap dykes of the surrounding country, 
and to the extensive trap sheets of the Stormberg and other 
districts. The prevailing minerals in all are plagioclose, 
augite, olivine, and ilmenite. Below the basalt, or in some 
cases immediately below the red soil, or tufa, are the charac- 
teristic shales of the country from 200 to 300 feet in thickness. 
At Bulfontein and Dutoitspan Mines the shale has not been 

* See map at end of volume. 
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bottomed, but it has certainly a greater thickness there than 
at the more northern mines of Kimberley and De Beers, 
while at the Vaal Eiver Diggings it thins out altogether, 
thus confirming the supposition that the Kimberley Mines 
are situated at the northern rim of the saucer-shaped basin, 
which was once the great freshwater lake of the Karoo area. 
The shales are yellow, pink, and brown for a depth of thirty 
to fifty feet, changing then to black, and are almost perfectly 
horizontal. The black shales contain much iron pyrites and 
carbon, and in Kimberley, Bulfontein, and Dutoitspan Mines, 
have ignited spontaneously, and continued burning for years, 
giving off a strong sulphurous odour that can be smelt for 
miles. The combustion changes the colour from black to a 
brick-red aad white. Occasional sheets and dykes of intrusive 
trap are met with amongst the shales. Beneath the shales is 
a thin bed of conglomerate about ten feet thick, composed of 
rounded pebbles and stones firmly cemented together. Mr. 
Dunn would identify this with the Dwyka Conglomerate, 
and Professor Green with the Basement Conglomerate of the 
Kimberley shales. Underlying the conglomerate are about 
400 feet of amygdaloidal trap, or Melaphyre, the " Hard Eock " 
of the miners, identical with the " Bed Eock " of the Vaal 
River Diggings. It is a very hard compact rock of light 
olive or grey colour, with numerous nodules of agate and 
quartz, making it exceedingly difficult and expensive to sink 
through. Dr. Stelzner, of the Freiberg School of Mines, has 
recently determined it as " Olivine Diabase," which is virtually 
composed of the same minerals, plagioclose, augite, and olivine, 
the one being granular, the other porphyritic. Underneath 
the melaphyre is a similar thickness of about 400 feet of 
greenish qtuirtzite, of hard, tough texture. In the Kimberley 
Eock Shaft, at a depth of 1141 feet from the surface, the 
quartzite changed to Metamorphie slates, interlaminated with 
thin layers of sandstone, and this is the oldest rock that has 
so far been pierced.* 

The diamond mines are large pipes or funnels of unknown 
depth, and more or less oval shape, several acres in extent. 

* See Section of Kimberley Mine, facing page 54, 

c 2 
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They are probably extinct craters which have been filled from 
below by volcanic mud at a time when the surrounding^ 
country was under water. In support of this theory it may 
be stated that the diamond-bearing rock filling the pipes- 
contains fragments and boulders, and large floating masses^ 
of all the encasing rocks enumerated above, as well as pieces 
of older and lower-lying rocks, such as granite or gneiss, 
which have not yet been pierced by the deepest shafts outside 
the mines. The softer rocks (shales) surrounding the pipes 
near the surface have their exposed edges turned upwards, as 
by a pressure from below, and the funnel itself is much more 
conical at the surface than in the harder rock beneath the 
shales. Though the mines occur in groups confined within a 
few square miles of country, each mine differs from its 
neighbour, both in the appearance and composition and 
physical nature of the diamond-bearing rock, as well as in the 
quality of the diamonds themselves ; and similar strongly 
marked differences exist even in different parts of one and the 
same mine, from which it would appear that the breccia filling 
the pipes has been deposited by a succession of upheavals. 
The first mines were discovered by diamonds lying on the 
surface in the red sand, and subsequent search disclosed 
numbers more in a similar position ; but no diamonds were 
found in the surrounding country immediately outside the 
margin of the mines. 

The evidence of the volcanic origin of the mines may 
therefore be regarded as complete. 

The question as to the manner in which the diamonds 
themselves were produced is much more difficult to solve. 
They have evidently not been formed in the precise positions 
they now occupy, since fragments of broken diamonds are 
frequently met with ; but, on the other hand, from the dis- 
tinctive character of the diamonds in different mines, we must 
infer that their origin cannot have been very far distant from 
the spots where they are actually found, though they have 
certainly come from a very great depth. The diamond is 
known to be pure carbon, and before it was ascertained that 
the mines extended far beneath the level of the black shales. 
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it was conjectured that in passing through these carbonaceous 
shales the diamonds had been formed by chemical action due 
to the steam generated in the volcanic rock. It is evident 
now that the diamonds are of older date than the rock in 
which they are found, but the mode of their formation still 
remains a mystery. 

The diamond-bearing rock has been subjected to many 
<3areful analyses. The^ principal minerals it contains, besides 
the diamonds, are brorizite, olivine, mica (biotite), garnet, iron 
pyrites, calcite, ilmenite, and magnetite. It is of a tough 
soapy texture, of a grey-blue colour, altered to yellow near 
the surface, where it is also much more friable. The miners 
distinguish between "yellow ground" and "blue ground," 
but the only difference is, that in the upper part of the pipe 
the rock has become hydrated by the action of the air, thus 
changing the colour from blue to yellow, and rendering the rock 
softer. The same change has been noticed above as occurring 
in the shales. In laying the results of some interesting 
analyses of the Kimberley rock before the Geological Society, 
Prof. Maskelyne states: "They will be seen to exhibit this 
undoubtedly once igneous rock in the light of a bronzite rock 
converted (except where the remains of crystals have still 
survived the process of metamorphism) into a hydrated 
magnesian silicate, which has the chemical character of a 
hydrated bronzite." * 

The surface of the mines, in common with the surrounding 
country, is covered by a few feet of red sand, followed generally 
by a somewhat thicker deposit of lime. Underneath this the 
true diamond rock is reached. The yellow ground extends 
to a depth of 50 to 60 feet. The depth of the blue ground 
is unknown. It has been tested in Kimberley Mine to a 
depth of over 1200 feet beneath the surface, and may be 
regarded as practically inexhaustible, since the encasing 
rocks are almost vertical in the lower depths.t The surface 
shales and basalt surrounding the pipes are called "Keef." 

* 'Quarterly Journal of the Geological Society,' vol. xxx. p. 406, 
1874. 

t See Appendix V., p. 142# 
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It is important to remember that in diamond-mining this 
term is applied to the casing only, and not to the rocks 
carrying the diamonds. In the upper levels of the mines 
intrusive masses of shale and igneous rock are met with, 
called "Floating Keef." They are destitute of diamonds, 
and sometimes cover an area of several thousand square feet, 
but they disappear in the lower depths. Smaller dykes of 
igneous rock also occur. The ground is generally richer in 
diamonds in the neighbourhood of these dykes and intrusive 
sheets, or immediately beneath them. 

The following is extracted from the valuable Technical 
Eeport by Mr. Gardner F. Williams, the general manager of 
De Beers Consolidated Mines : * "In the De Beers Mine 
there is a dyke of igneous rock extending from the south-east 
part of the mine around the east and the north sides, and is 
lost in the unexplored poor Mice of the west end. Owing to 
its taking a serpentine course across the mine it has received 
the local name of * Snake.' This rock has been determined 
(by Dr. Stelzner, Professor of Geology at the Freiberg School 
of Mines) to be a pikrite-porphyry, consisting of a much 
decomposed mass wherein little olivine crystals and mica 
splints are imbedded. The Snake commences at or near 
the surface, and extends down to the lowest workings. It 
does not adhere to the blue ground, but separates from it 
very easily. It stands like a vein, nearly vertical, varying 
in thickness from five to seven feet. No diamonds have been 
found in it. 

" It is not easy to determine the nature of the blue ground, 
owing to the difficulty in obtaining slides for microscopical 
observations. After a good many trials Dr. Stelzner suc- 
ceeded in getting a few sections of blue ground, which 
revealed the most surprising fact, to wit : * The main body of 
blue ground is entirely analogous to the snake rock, naturally 
more decomposed, but in essential points the microscopic 
pictures of blue ground and snake (not taking into con- 
sideration the numerous little slate fragments in the blue) 
are in an extraordinary degree alike. It therefore impresses 

* See Annual Report for 1890. 
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upon one's mind that the " snake " is a younger eruptive 
formation coming from the same volcanic source as the blue 
ground.' " 

Though the blue occurs in the mines as a hard compact 
mass without stratification, and requiring the use of dynamite 
for its exploitation, there are well-defined planes separating 
one portion of a mine from another which generally differ in 
physical character and in the number and quality of the 
diamonds contained. These dividing planes usually dip 
towards the centre of the mine, and are filled with beautiful 
calcite crystals. 

There is a great difference in the relative hardness of the 
blue. That in Kimberley Mine is the softest, and pulverises 
after a few months* exposure and treatment on the depositing 
floors, while some of the De Beers blue is so hard that years 
of exposure have no effect on it, and it has to be broken 
up by mechanical fine crushers before it will yield its 
diamonds. 

When the Kimberley mines were discovered, in 1870 to 
1871, and the Eiver diggers left their healthy, but generally 
unprofitable, work on the banks of the Vaal, to peg out claims 
at Dutoitspan and Bultfontein, and subsequently at " Old 
De Beers" and "De Beers New Rush" (now better known 
as De Beers and Kimberley Mines), they naturally had no 
idea of the great depth of diamondiferous soil that lay under 
their feet. As their limited experience was confined to alluvial 
diggings, and all diamond-mining in other parts of the world, 
in India and Brazil, was known to be in gravel and old river- 
beds, they very reasonably supposed that the primitive pick 
and shovel would suffice to reach the bed-rock, and they laid 
out their works accordingly. But it must be admitted that 
as the excavations went down, and after the surface red- soil 
and lime had been removed, diamonds still continued to be 
found in the "yellow ground," considerable ingenuity was 
displayed in providing means for carrying on the mining in 
those then inaccessible regions, where any recognised engi- 
neering appliances were conspicuous by their absence. By a 
curious accident the two poorer mines were discovered first, 
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though even De Beers was not much richer on the surface 
than Dutoitspan or Bultfontein. In these first mines, the 
claim-holders had been allowed to work very much at their 
own sweet will, digging out big holes here, there and every- 
where, as the mines were large enough to accommodate all 
the workers, without fear of interfering one with another. But 
by the time Kimberley Mine was discovered, in July, 1871, 
(then called " Colesberg Kopje," after the discoverer, Mr. 
Kawstorne, of Colesberg, and subsequently re-named in com- 
pliment to the British Secretary for the Colonies, Lord 
Eamberley), suflBcient experience had been gained of the 
probable depth of the mines to render it advisable to lay out 
the new mine from the commencement on a proper system. 
Moreover, as it was evident from the first that Kimberley 
Mine was so much richer than all the rest, an immense rush of 
diggers took place, and had to be provided for. 

The new mine was thrown open on the 21st of July, 1871, a 
red-letter day in the annals of South Africa, since it practi- 
cally inaugurated the era of profitable mining, on which the 
country mainly depends for its subsistence, and to which it 
owes its growing importance among the rising states of the 
world. 

In the face of a good deal of opposition from the diggers, 
the Government (Orange Free State*) Inspector of Mines 
wisely decided to lay out the mine on a different plan from 
that adopted at the three mines previously opened. Instead 
of allotting the whole area within the mine to be worked as 
the diggers thought fit, he insisted on a reserve strip off one 
side of each " claim " being left unmined to form roadways. 
The size of a claim in Kimberley Mine is a square measuring 
31 ft. by 31 ft., the mine itself forming an irregular ellipse, of 
which the major axis points approximately east and west. The 
roadways were made to run parallel with the claim-lines 
across the narrower width of the mine from north to south, and 
each roadway was 15 ft. wide, half of this width being taken 
alternately from the east and west of successive claims, leaving 
a space of 47 ft. between the several roads, so that each claim- 

♦ See Appendix III. — Early History of the Diamond Fields. 
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holder lost temporarily a strip of 7 J ft. off one side of his 
claim, or one quarter of his holding. This loss of ground was 
more than compensated for by the extra facilities for working 
afforded by the roadway. 

Though there were only about 500 claims in the mine the 
precise limits of the claim-ground could naturally not be 
determined before the mine was opened, so that a much larger 
number of claims was originally allotted than the mine actually 
contained, even on the surface, and the claims abutting on the 
" reef " were soon cut out by the conical shape of the mine. But 
the demand for claims^was sol great that they were subdivided, 
first into halves and quarters, then down to eighths and six- 
teenths, the latter holding comprising no more than five square 
yards, after deducting the reserve for roadway. By law, no 
individual could hold more than two claims, and the " block- 
ing " of claims was also prohibited, so that an immense number 
of independent claim-holders was the result, the mine being 
split up into no less than 1600 separate holdings. Of course 
this state of things could not last long, and a process of con- 
solidation soon began, accompanied by a rapid rise in the 
market-value of the claims. Many diggers who had only 
paid the customary licence of J^lOs. per month for their 
claim, disposed of it for over £100, and the value went on 
increasing from month to month, as the richness of the 
mine became more and more apparent, till ten years later, 
claims changed hands at £10,000 to £15,000 each, and 
even at these prices they have yielded huge profits to the 
purchasers. 

There were fourteen or fifteen roadways in all, numbered 
from east to west, and the names of them still survive for con- 
venience of defining different sections of the mine, though 
every vestige of them has long since disappeared. Fortunately, 
some excellent photographs have been preserved, from one of 
which the illustration opposite has been taken. As early 
as the beginning of 1872, the roadways began to be unsafe ; 
the working down of the claims on either side in perpendicular 
walls left precipitous caverns on both sides of the roads, and 
many were the accidents, both to the workers below, and to the 
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carts and passengers along the roads, before the latter began 
to cave in. The mine was strikingly picturesque at this 
period of its development ; hundreds of carts and wheelbarrows 
were to be seen careering along the hazardous narrow roads, 
bearing their precious freight of excavated ground clear of the 
mine to be sorted; while down below, at all distances from 
the surface, a succession of rectangular ledges represented the 
various working levels of different claims, where thousands of 
white and native labourers, crowded together on the limited 
working spaces, were busy picking and shovelling the ground, 
and filling it into the original tubs and buckets, of all sorts and 
sizes, employed for conveying it to the surface ; some of these 
being hauled up by ropes and tackle, others carried by hand 
up inclined planks and ladders, or up staircases cut out in the 
perpendicular walls ; each man worked on his own device, 
without regard to his neighbour, the only rule being that the 
roadways must be kept intact. Whether from design or acci- 
dent, it frequently happened that masses of the high ground 
subsided, leaving great chasms in the roads which had to be 
bridged over by the owner to enable the traffic to go on ; and 
by the middle of the year 1872, the number of these slips 
had increased so much that it became evident that some 
change in the system of working was needed ; but while men 
were wondering what it was to be, the remaining solid por- 
tions of the roads collapsed converting the whole works into 
ruins. Some of the diggers were in despair, and sold out 
at once, thinking the mine could never recover from such 
a disaster. And yet it was only the first of a series of 
unanticipated mishaps that Kimberley mine has experienced, 
and that almost any less rich property would have succumbed 
imder. 

It is to be regretted that no statistics have been preserved 
of the number of workers employed in the mine at this period. 
It can hardly have been less than 10,000 or 12,000, and is 
estimated by many at double that number. The problem, now 
the roadways had collapsed, was how to work the large number 
of separate holdings, so as to preserve free access to each, and 
still let no claim-holder encroach or trespass on his neighbour's 
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grotind. As the claims deepened, a system of rope haulage 
had been adopted ; a couple of grooved wheels being fixed, 
one on the surface, the other in the claim, while to the rope 
passing over these wheels the bucket was attached, which 
was filled with ground in the claim and hauled up and down 
by a handle on the upper wheel. The objection to this 
method was, that the entire circumference of the mine 
did not afford frontage enough for the erection of a hauling- 
gear to each claim, and further, that, even had the frontage 
sufficed, the crossing of ropes would have been - a serious 
difficulty. 

Both these difficulties were overcome by the following 
ingenious arrangement. A succession of tall massive timber 
stagings was erected round the margin of the mine. Each 
staging [carried two or three platforms one above the other, 
every platform serving as an independent level from which to 
communicate with the claims below. Stationary ropes were 
then stretched from the different levels of the stagings to the 
claims, the ropes being anchored to the ground at both ends ; 
the upper platforms communicated with the claims in the 
centre of the mine, the lower platforms with those nearer 
the margin. The hauling ropes were attached to windlasses 
worked by Kafirs on the several platforms, on which grooved 
guide-wheels for the ropes were also fixed, the buckets being 
swung from the stationary ropes by little overhead runners 
and crooks. The buckets most generally used were constructed 
of hide, as being more durable than the common iron buckets, 
and the ropes were often made of twisted hide, till the intro- 
duction of iron and steel wire ropes gradually superseded all 
others. Arrived at the level of the platform, the bucket was 
tipped into a narrow shoot, down which the ground ran into a 
bag held ready to receive it, in which it was conveyed away to 
be sorted. The din and rattle of these thousands of wheels, 
and the twang of the buckets along the ropes were something 
deafening, while the mine itself seemed almost darkened by 
the thick cobweb of ropes, so numerous as to appear almost 
touching one another. This mode of haulage, of which the 
illustration opposite conveys an idea, continued in vogue 
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during the whole of 1873, and if the appearance of the mine 
was less picturesque than while the roadways existed, it was, 
if anything, more unique. By moonlight, particularly, it was 
a weird and beautiful sight. 

The year 1874 witnessed the establishment of the first 
Kimberley Mining Board, the internal affairs of the Mine 
having been previously managed by a Diggers' Committee. 
The excavations by that time were over 100 feet deep, and 
with the increasing depth many unforeseen difficulties arose, 
which the newly constituted Board had at once to grapple 
with. The first of these difficulties was an accumulation of 
water in the lowest workings. Then the encasing rock of the 
mine (or the " Keef," as the diggers called it) being exposed 
by the removal of the diamondiferous ground, began to 
disintegrate, and fall into the mine. Claim-holders in the 
centre of the mine generally suffered most from the water, 
those near the margin were most troubled by the reef; but it 
soon became a recognised principle that both reef and water 
should be treated as common enemies, and accordingly a 
general rate was levied on the whole mine to deal with them. 
The water difficulty would never have been serious, had 
anything like adequate pumping machinery been provided, as 
no strong springs were met with in the workings, and it was 
mainly surface drainage that had to be coped witji. Much 
more serious have been the reef troubles, forming a long 
chapter of accidents in themselves, which more than once 
threatened to involve the whole mine in ruin ; and though all 
this is now ancient history, no account of the diamond 
industry would be complete, that did not devote some space 
to the reef question, which was once so all-engrossing at 
Kimberley. 

The first necessity was to provide more powerful hauling 
machinery than the hand-tackle hitherto employed. The 
" horse- whim " was introduced in 1874, a large timber wheel, 
some 14 or 18 feet in diameter, fixed horizontally 7 or 8 feet 
above the ground, with an iron hoop reaching down to the 
level of the horse's or mule's collar. The hauling-rope, 
wound several times round the whim, had its two free ends 
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attached to two buckets, one of which ascended from the mine 
as the whim revolved, while the other bucket was lowered 
down. This enabled larger tubs of 5 or 6 cubic feet capacity 
to be used, till the introduction of steam engines in the 
following year gradually replaced ' all other methods of 
haulage. It may seem strange, that the advent of steam 
power was so long delayed, but when it is borne in mind, that 
the cost of transit from the coast was £30 to £40 per ton, and 
that no one could foresee the diamondiferous ground would 
have extended to such an unprecedented depth, surprise on 
this score vanishes. 

Indeed, in reviewing the history of diamond mining in 
South Africa, the perfectly novel features of the industry 
must never be forgotten. It is easy to look back and criticise, 
but for the pioneers of the industry there was absolutely no 
previous experience to be guided by. It was a perpetual 
groping in the dark, and a necessary waiting for events, and 
the wonder is, that with all the drawbacks of the situation so 
much should have been accomplished. 

To deal more effectually with the reef removal, the Mining 
Board erected costly hauling machinery at the north-east and 
south-west comers of the mine, at the same time sinking a 
large vertical shaft through the reef at the north-east corner, 
some 200 yacds back from the limit of the claim-ground. At 
a depth of 286 feet from the surface, the hard amygdaloid rock 
was struck, and the further sinking of the shaft abandoned. 
But it is deplorable that no tunnels were driven towards the 
mine on the surface of this rock, as they might certainly 
have been used for removing a large quantity of dangerous 
reef from the north and east margins, which subsequently 
fell into the mine, and had to be hauled out by the claim- 
holders at an increased cost, after serious stoppage of payable 
work. 

Early in the year 1878, one quarter of the claims were 
covered by reef; this was being hauled out at a cost to the 
!Board of 4s. per load of 16 cubic feet. In the years 1879 to 
1880, the Board's expenditure on the removal of reef, debris, 
and water, exceeded £300,000, although the reef-tariff had 
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been reduced from 4s. to 2s. 6d. per load. At the end of 1881, 
the Mining Board had 7 miles of tramway in use, while 
another 12 miles had been laid down by claim-holders. 
During that year, the Board expended over £200,000 in reef 
removal, but the work had been commenced too late to be 
eflfective, the slips became ever greater, so that in 1882, more 
than half a million sterling was needed to defray the cost of 
the reef actually removed, and still claims were covered, and 
other slips impending. The bulk of this removal had been 
done by the claim-holders themselves at the Board's expense. 
A couple of private shafts had been sunk some years pre- 
viously, one on the north (Central Company), the other on the 
south reef (French Company), at distances of about 450 and 
650 feet respectively from the limit of claim-ground, and 
through these shafts a quantity of the solid reef was removed, 
the fallen reef from the lower claims being hauled out by 
the aerial trams, which consisted of four thick standing ropes 
(steel wire) 4 to 5 inches in circumference, each pair of ropes 
serving as a tramway for a large tipping-tub of 16 to 32 cubic 
feet capacity, slung in a frame running on four grooved 
wheels. A third shaft, sunk through the north-east reef in 
the latter part of 1882, was used for lightening the top reef in 
that part of the mine, while inclined tramways, cut in the 
reef on the west and east sides of the mine, were conducting 
similar operations in the open. Notwithstanding all these 
appliances, the reef removal did not keep pace with the 
constantly recurring slips. The tariff had been raised again, 
in October, 1881, to 3s. 9d. per load, and during the following 
eighteen months, the reef hauled by claim-holders alone cost 
the Board over £650,000. Unable to meet this heavy expen- 
diture by cash payments, the Board had recourse to bills, with 
the result that by the end of March, 1883, its books showed a 
deficit of over a quarter of a million sterling.* The local banks 
refusing then to discount its reef-bills any further, a financial 
crisis arose, causing a dead-lock in the operations of the mine. 
Outsiders freely stated that Kimberley Mine was ruined. 

* See Report to the Government by Mr. E. A. Judge, Civil Commissioner 
of Kimberley, Blue Book G. 107, 1883. 
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The dilemma was really a most grave one. The financial 
position of the Mining Board rendered a continuance of 
heavy reef-work in the absence of outside assistance im- 
possible. Still less could any individual claim-holders con- 
template reaching their submerged ground by means of 
tunnels connected with shafts sunk outside the mine; the 
expense of boring through the " hard rock," besides being too 
costly, was too lengthy an operation to afford the speedy 
relief that was needed. At this juncture, Mr. Edward Jones, a 
mining engineer, who had been conducting large reef contracts 
for some time previously, propounded a scheme which, though 
startling in its novelty, and poohpoohed by most practical 
miners at the time, was shortly afterwards carried into effect 
by the inventor at his own risk, and which actually enabled 
the mine to tide over its gravest difficulties. The question 
was, how to get out diamondiferous ground at once without 
the prosecution of further dead work. 

Mr. Jones solved the problem in the following manner : — 
A shaft was sunk inside the mine through the fallen reef, 
on the " cofferdam " principle of gradually lowering a 
square timber box, without bottom, though the loose stuff, 
shovelling out the reef from the inside, and fixing on box after 
box to the first one, till it had sunk to the bottom of the 
fallen reef, forming a strong timbered shaft within the latter, 
and resting at last on the solid blue ground. In this mode 
more than fifty feet of loose reef were successfully sunk 
through, after which the shaft was easily extended to any 
desired depth into the " blue," and tunnels were driven in all 
directions, so as to continue the excavation of the mine 
underground. The great merit of the scheme was, that it 
entailed little initial outlay, while as soon as the "blue" 
was reached, the work of opening up the galleries more than 
paid for itself in the value of the diamondiferous ground 
removed, which was reached within a few months after 
starting the shaft. 

Jones' shaft was sunk at about the deepest part of the mine, 
in Claim No. 320 of the Central Company's ground, and was 
speedily followed by similar shafts in other parts of the mine, 
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and though it was soon apparent that this system of mining 
could not be carried on permanently, it met the crying need 
of the hour, in raising a supply of blue ground, in the absence 
of funds, to continue reef-hauling on a large scale, or to sink 
expensive shafts through the hard rock outside the mine. In 
1882, three million loads of reef had been hauled, for one 
million loads of blue. In 1883, only one-and-a-half million 
loads of reef were hauled, with the result that the greater 
portion of the mine remained submerged, so that in that year 
the output of blue fell to 350,000 loads. On the 4th of 
November, 1883, about the biggest fall of reef on record took 
place, estimated at 250,000 cubic yards,* and in that one 
day half as much rubbish fell into the mine as had been 
hauled out during the whole year, at a cost of a quarter of 
a million sterling. That the mine was able to survive such a 
disaster, was signal proof of the marvellous richness of the 
property. The Eeport for 1883, of Inspector of Diamond Mines, 
contains a most interesting detailed account of this great reef- 
fall, the first threatening indications of which were discovered 
fully six months previously, first by surface cracks in the red 
soil, and in the sloping face of the reef, and subsequently by 
the appearance of a soapy vein, or slide, in a tunnel nearly 
three hundred feet underground. By means of an indicator 
fixed in this tunnel, the rate of movement of the super- 
incumbent reef was constantly measured, and was found to 
increase, between May and October, from half an inch per 
week to nearly half an inch per day. Then the collapse came, 
and the huge mass slowly subsided, surging half across the 
mine, where the bulk of it lies to this day.f 

By the end of 1882, the deepest open workings in the blue 
ground of Kimberley Mine were over 400 feet beneath the 
surface ; and they never much exceeded that depth, since it 
gradually became evident that the task of keeping the claim 
ground clear of reef was beyond the means of even the 

* The " load " is 16 cubic feet of loose stuff, equal to 10 cubic feet of ahale 
in the solid, and to 9 cubic feet of SDlid " blue ;" so that a solid cubic yard of 
blue is equal to 3 loads, and a solid cubic yard of reef to about 2i loads. 

t See section of Kimberley mine, facing p. 54. 
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wealthiest companies then owning the richest portions of the 
mine. Some four million cuhio yards of reef had been re- 
moved in all, at a cost of something like two millions sterling^ 
and yet the Inspector of Mines had to report, that out of the 
300 or 400 claims in the mine, " only about fifty claims have 
been regularly worked during 1884.'* Though profitable 
mining was being carried on from the shafts sunk through 
the fallen reef, attempts were still made to revert to open 
working, which ruined bothsystems; as hauling reef from the 
foot of the slopes caused a further subsidence, which carried 
away these shafts, and destroyed many ^thousand pounds' 
worth of machinery and plant used in connection therewith. 
In each of the years 1884 and 1885,* the quantity of blue 
ground raised from Kimberley Mine was little over 300,000 
loads, which practically demonstrated that mining in the 
open could not be conducted below a depth of 400 feet, and 
that the only alternative was some system of underground 
mining. 

The experience gained at such great expense in Kimberley 
Mine, was naturally made use of to avoid similar mistakes in 
De Beers Mine, in which the expenditure on reef-work has 
been comparatively insignificant. For the first few years 
after its discovery, little attention was devoted to this mine, 
owing to the greater richness of Kimberley Mine on the 
surface ; but when the reef-troubles in the latter mine became 
so serious as to render a large amount of capital necessary for 
coping with them, mining at De Beers was energetically 
resumed. The hard basaltic rock overlying the shales stood 
remarkably well when exposed, so that for several years very 
little trouble was caused by falls of marginal or " main-reef," 
which was cut back in terraces as it became dangerous, thus 
keeping the claims generally clear of reef. In the years 
1878 to 1882 inclusive, the De Beers Mining Board had 
removed over 215,000 cubic yards of reef at a cost of 
£76,000, being much less than the average cost of similar 
work in Kimberley Mine, where the bujk of the reef had 
to be hauled out after it had fallen into the claims. But 
as the mine grew deeper year by year, the amount of dead- 
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work to be done rapidly increased. In each of the years 
1883 and 1884, over 70,000 cubic yards of reef were re- 
moved, and yet in the early part of 1885 such consider- 
able falls of reef took place that the Board determined to 
cease reef-hauling altogether, as certain in the long run to 
bring disaster on the mine. The deepest open workings had 
by that' time reached a depth of about 350 feet below the 
surface, and the richness of the blue ground over a great 
portion of the mine had been proved to be almost equal to 
that of Kimberley, but still there was much hesitation and 
timidity about resorting to underground mining. 

In both mines, as already mentioned, there is a great 
difference in the relative value of the ground in different 
parts of the mines — the claims in the west end of both mines 
being not payable, whilst those in the east, north, south, and 
centre, are exceedingly rich, though showing again minor 
variations to a considerable degree. The west end of De 
Beers Mine had remained a high bank of unworked yellow- 
ground, and a few weeks after the reef-falls referred to above, 
some 300,000 loads of this high yellow-ground fell in one 
day, filling up the whole of the lower blue-ground workings, 
and actually overlapping the foot of the reef, which had fallen 
from the east of the mine, so that for the next six months 
profitable work in the open was suspended till this rubbish 
could be cleared out. 

Though the De Beers Mining Board had never any serious 
trouble with reef or water, individual claim-holders were 
hampered for many years by a great belt of " floating reef," or 
shale destitute of diamonds, which covered a large number of 
claims at or near the surface to a depth of several hundred 
feet, and which had to be removed at the expense of the claim- 
holders concerned, many of whom were ruined in the process ; 
although it was suspected, and has since been proved, that this 
floating shale would disappear at a greater depth, and that 
rich blue-ground would be found underneath it. Some ten or 
twelve years ago, this floating reef stood up as a high wall 
dividing the mine into separate "gullies," in one of which, 
known as the "Australian Gully," water accumulated to such 
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an extent during an exceptionally rainy season, as to reduce 
the owners of some of the richest ground in the mine to the 
verge of bankruptcy. In the lower levels now being worked 
underground, this floating reef has almost entirely disap- 
peared. In the same manner, a smaller mass of rock, imbedded 
in the blue, known as "The Island," and analogous to the 
melaphyre, which originally covered some three or four 
claims, and which has been exposed to a depth of over 700 
feet, is found to be gradually reducing in area. 

Prior to the great falls of reef and yellow ground in the 
beginning of 1885, a move had been made towards inaugurating 
underground mining, on a more ambitious plan than that 
adopted in Kimberley Mine, by means of a large circular shaft, 
sunk some 1000 feet to the north of the mine. This shaft 
was commenced in 1884, and carried down 320 feet, and then 
abandoned in favour of an inclined shaft, sunk about 150 feet 
west of the claim margin, at an angle of 56° with the horizon, 
so as just to cut through the edge of the " hard rock," and thus 
avoid the great expense of sinking and driving through the 
amygdaloid. At the same time mining in the open was still 
proceeding, but by the end of 1886, the reef-falls had become 
so serious as to render a continuance of this system hopeless. 
By that time the greatest depth in the open workings was 
400 feet, and in underground mining 650 feet, and in the 
course of the following year the latter system was universally 
adopted, and all idea given up of attempting to remove the 
marginal jeef and high yellow ground, which have since been 
allowed to slide into the mine where they have long since 
covered every vestige of the old open workings. 

A second inclined shaft, known as "No. 2 incline," was 
sunk from the west end of the mine, parallel to the first incline, 
but of larger dimensions, and a large vertical shaft was also 
sunk on the north side to communicate with the mine at the 
800 feet level. The former shaft was completed by March, "S^ 
1888, and on the 11th of July of that year a most deplorable 
loss of life was caused through the destruction by» fire of the 
Uo. 1 incline shaft. The following account is given, by the 
Inspector of Mines, of this awful calamity. " By some undis- 
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covered means an underground timbered shaft, between the 
500 and 700 feet levels, took fire, and the flames quickly 
travelled through a connecting tunnel — close timbered — to 
the No. 1 incline shaft, up which, being an up-cast, the fire 
tore rapidly, and within about 20 minutes that shaft was 
useless and practically wrecked. No. 2 incline, which had 
been disabled for winding purposes in the morning, through 
a skip running ofif the rails, but still available for escape, was 
also an up-cast, and dense volumes of smoke from the burning 
timber soon filled this shaft to suffocation. An old disused 
shaft at the eastern end of the mine, and the old tunnel 
into the open mine at the 380 level, where the aerial 
gear formerly worked, were the only sources of fresh air. 
According to returns furnished after the disaster, 24 white 
men and 178 Kafirs were killed, mostly through being 
asphyxiated by the smoke. There were at the time of 
the outbreak of fire 67 white men and 625 Kafirs at work 
underground." 

The formation of Dutoitspan Mine is similar to that of 
Kimberley and De Beers, but owing to its much greater size, 
and the inferior richness of the ground, it has not reached the 
same stage of development, nearly all the work having been 
done in the open. The encasing rocks consist of yellow and 
black shales, the latter of unknown depth. For the first five 
or six years after its discovery this mine was only spasmo- 
dically worked, and the results were so little encouraging 
that, in 1874, most of the diggers left Dutoitspan, to work 
" debris " at Kimberley,* and in the following year the mine 
was almost completely deserted. In 1876, the debris-washers 
returned, took out fresh claims, and by degrees introduced 
improved hauling and washing machinery, so that the mine 
rapidly grew deeper ; but as the ground was not rich enough 
to pay for much dead-work, a buttress of unexcavated blue- 
ground was generally left as a solid support against the reef, 
and served to stave off the evil day for a number of years. A 
disastrous reef-fall, however, took place on the 18th of March, 

* Debris is diamondiferous ground outside the mines, the remains of dry' 
sorting in the years previous to the introduction of washing machinery. 
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1886, by which 8 white men and 10 Kafirs were killed. 
Surface-cracks had been noticed in the northern margin of the 
mine for 18 months previously, but not suflScient attention 
was given to the signs of impending subsidence. On the 
day in question, all the workers were supposed to have left the 
mine at noon, and the blasting had commenced, when a huge 
mass of reef and solid blue-ground detached itself from the 
almost perpendicular side of the mine, and curling bodily over, 
fell with a crash like an avalanche into the workings below. 
Unhappily, a party of miners had taken shelter during the 
blasting in a pumping-engine house at the bottom of the mine. 
The house was completely wrecked by the falling rock, and 
the unfortunate 18 men were either crushed or scalded to 
death. The fallen mass was estimated at 100,000 cubic yards, 
of which about one-third was blue-ground. This was the first 
serious reef-fall in Dutoitspan Mine, and was followed at 
intervals by others, till at the present time nearly all the old 
open workings, which by the end of 1887 had attained a depth 
of 400 feet, are covered with reef. In this mine, too, there are 
considerable masses of floating reef and high poor ground, 
which divide the mine into a number of gullies, in some of 
which the accumulation of water has at times converted a large 
area of claim-ground into temporary lakes. 

The history of Bultfontein Mine is not unlike that of 
Dutoitspan. For the first ten years it was worked by means 
of inclined roadways and bullock-carts, but from 1880 onwards 
the erection of powerful hauling machinery enabled increased 
quantities of " blue " to be excavated, and by the end of 1887 
the deepest working had reached a depth of 460 feet, probably 
the greatest depth ever reached in open workings in any of 
the mines. A plucky attempt was made by one of the com- 
panies to avert the inevitable fall of the reef, by cutting it 
back in terraces, but the work was commenced too late, 
and confined to only one comer of the mine ; the forces 
of Nature slowly but surely prevailed against the exertions 
of man, and by the middle of 1889 nearly the whole of 
the deep claims were covered by reef, and by the end of 
that year only four hauling gears were still working out 
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of more than thirty that had been at work in 1882. Bult- 
fontein Mine has always been exempt from any troubles with 
water in the claims, but a considerable area is covered by large 
blocks of floating reef. 

It has been shown how, in each of the four mines, the diffi- 
culties of mining increased with increasing depth, requiring 
constantly larger capital, and more elaborate appliances for 
winning the diamonds. As a natural consequence, the indi- 
vidual digger, who had held his one or two claims and been 
able to work them at a profit while near the surface, was soon 
compelled to sell out, or to amalgamate with his neighbours. 
With a laudable desire to allow as large a population as 
possible to acquire separate holdings in the newly-discovered 
mines, it was originally decreed that no individual should 
hold more than two claims, and the " blocking " of claims was 
also prohibited. But as early as 1874, it was found necessary 
to permit as many as ten claims to be held by a single digger, 
and even this restriction had soon after to be repealed, as it 
was found impossible in many cases, particularly in the two 
poorer mines, to work so limited an area at a profit. Thus, 
the " original digger " gradually gave place to a comparatively 
small number of capitalists, who by the end of the " seventies " 
had acquired the richest portions of all the mines, and much 
of the poorer ground also. Though many of these individual 
claimholders and private firms, in Kimberley and De Beers 
at all events, were reaping handsome profits, the growing need 
of working on a more extensive scale naturally suggested the 
formation of companies with increased capital, so as to deal 
with the large amount of dead-work which had to be carried 
on simultaneously with the mining in payable ground ; and 
in the years 1880 to 1881, most of the private holdings in the 
four mines were converted into limited liability companies. 
In many cases, the capital at which these properties were 
floated was fully justified by the intrinsic value of the 
claims. In too many others, the claim capital was much too 
high, while the working capital provided was ridiculously 
small ; insufficient, in not a few instances, to pay for the 
necessary machinery and initial expenses, so that many 
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companies found themselves heavily in debt before they had 
fairly started work. 

But a speculative mania had taken possession of the public, 
and mining scrip was regarded as a sure passport to wealth. 
One has almost forgotten the names of all the companies, whose 
glowing prospectuses figured in the daily papers in those days 
of sweet but short delusion. Within the space of a few 
months, the promise of certain fortune to investors was held 
out by more than a hundred Diamond Mining Companies, and 
it rarely happened that any of these failed to be floated, or 
their shares to be rushed up to a big premium. The eagerness 
to be " in the swim " silenced every prompting of prudence : 
clerks threw up their situations, merchants left their stores, 
and professional men their duties, to hang about street corners 
and dabble in stocks, of the real value of which they were 
generally profoundly ignorant. Three or four years of con- 
siderable commercial prosperity had made money plentiful in 
the colony, but it was speedily all gambled away. So great 
was the demand for fresh stocks, that claims which were known 
never to have paid for working were floated almost as easily as 
the richest proved properties. Nor was this speculation by 
any means confined to the old-established mines. The number 
of " Kopjes," the number of " Fonteins," the number of " Pans " 
and " Dams," that were suddenly discovered to be rich in 
diamonds, has almost faded from our memory. But the swift 
retribution which followed has not been forgotten, nor is it 
likely to be, by those who passed through the succeeding 
years of depression. We had converted all our available 
cash into paper, and suddenly the paper was found to be " not 
negotiable," and of course, when the bubble burst, the really 
genuine concerns suffered with the rotten ones. For the next 
three or four years, investors were as hard to convince of the 
value of our mines, as they had previously been recklessly 
eager to buy into them. 

Meanwhile, the mines themselves were labouring under 
manifold disadvantages. The benefits expected to accrue 
from the blocking of holdings were long in being realised. 
In many Companies the management was entrusted to in- 
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competent hands. During the bright days of speculation, the 
directors found the Share Market more profitable than work 
in the mine or the board-room. Owing to increased demand, by 
the starting of so many new Companies, the prices of labour, 
food, and material, rose considerably, and, far from any 
attempt at co-operation amongst the claimholders, their 
energies were too frequently wasted in litigation, to the utter 
disregard of their common interests. In the flotation of many 
properties the obvious truth was forgotten, that a poor mine 
may pay the individual digger working with only primitive 
appliances, and yet may not pay for a staff of high-salaried men. 
The want of funds often compelled the ground to be rushed 
through the washing machines before it was properly pulverized, 
whereby a large percentage of diamonds was lost. Indeed, 
the whole process of diamond-mining, which has since been 
reduced to a science, was carried on with little knowledge or 
system in those days. The simplest elements of economy 
were disregarded; the loosest kind of check was kept on 
expenditure, and even on the diamonds themselves. So it is 
not surprising, that out of seventy Companies originally 
existing in the four mines, more than half either became 
insolvent, or had to be wound up, and passed out of existence. 
Several Companies in Dutoitspan and Bultfontein, which had 
never paid a dividend to the shareholders, were let out on 
tribute, and often yielded considerable profits to the lessees, 
who were generally hard-working men, keenly alive to the 
importance of giving all their time to the personal super- 
intendence of the mine. 

The immediate result of the formation of Companies was 
to greatly increase the output, with the aim of paying 
dividends on the enhanced capital of the mines. From 
having been little over two million carats in 1879, the 
production of diamonds for each of the years 1880 and 1881 
rose suddenly to over three million carats,* so that the mines 
became rapidly deeper, and the difficulties of working a 
single mine harmoniously by a number of different proprietors 
grew more palpable every year. There were constant disputes, 

* See Appendix II. 
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and costly law-suits, between the several claimholders, or 
between these and the Mining Boards, often resulting in 
awards for enormous damages ; and as early as the beginning 
of 1883 the Inspector of Mines, in his Eeport on Kimberfey 
Mine for the previous year, informed the Government that 
" it is daily becoming more evident that this mine, especiallj;, 
can never be worked to the best advantage until all the 
payable holdings have been amalgamated and the whole mine 
worked as a single holding." Kimberley being the smallest 
and deepest of the four mines, this state of things was reached 
there soonest, but the conclusion forced upon an impartial 
and competent observer of Kimberley Mine, was admitted to 
be applicable to the other mines, by those most interested in 
them. If this was true in the days of open workings, it left 
no room for doubt after the underground works had been 
started, which rendered it more difficult than ever for neigh- 
bouring claimholders not to hamper and hinder one another. 
In both Kimberley and De Beers mines, six or eight different 
shafts had been sunk, some inside, some outside, the mine, 
connected with tunnels, galleries, and passes, worked on half- 
a-dozen systems. In 1885, there were four different systems 
of underground mining in vogue in Kimberley Mine, and, 
apart from the inconvenience of this, the waste of money to 
the mine, regarded as a single property, was almost incal- 
culable. The far-seeing directors, therefore, in both mines, 
began early to impress on their shareholders the importance 
and advantages of amalgamating adjoining blocks, with the 
ultimate view of converting the whole mine into a single 
company. The process, however, was both long and tedious, 
necessitating endless discussion as to the relative value of 
the different properties concerned, and it was only by slow 
degrees that first one bit of ground, and then another, was 
welded on to that of a richer neighbour, so that every year 
the number of separate holdings grew less and less. What 
a Herculean task was involved in this project will be 
realised when it is mentioned, that by the end of 1885, 
after considerable progress had been made in amalgamation, 
there were still no fewer than 98 separate holdings in the 
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four mines. Of these, 42 were Companies, and 56 private 
firms, or individuals. In Kimberley, there were 11 Companies, 
and 8 private holders; in De Beers, 7 Companies, and 3 
private holders ; in Dutoitspan, 16 Companies, and 21 private 
holders; and in Bultfontein, 8 Companies, and 24 private 
holders. The total claim-area leased in the four mines was 
3238 claims, equal to only 68^ statute acres : yet the assessed 
value for rating purposes was over five millions sterling, 
equivalent to an average of £75,000 per acre, and the market 
value, of course, was considerably higher. The total number 
of claims, in Kimberley Mine, was 331 ; in De Beers, 591 ; in 
Dutoitspan, 1430 ; and in Bultfontein, 886. It should be 
mentioned, that the size of a claim, in Kimberley and De 
Beers, is 31 feet by 31 feet, and in Bultfontein and Dutoitspan, 
30 feet by 30 feet, so that in the former two mines about 45J 
claims go to an acre, and in the latter about 48^ claims. 

It will be seen from the above figures, that the greatest 
progress in amalgamation had been made in De Beers Mine, 
where the number of separate holdings had been reduced to 
seven Companies owning the whole mine, with the trifling 
exception of nine claims held by three private diggers. The 
most important of these Companies was the De Beers Mining 
Company. Founded on the 1st of April, 1880, with a capital 
of only £200,000, it had by degrees absorbed most of its 
smaller neighbours, till by the end of March, 1885, its 
capital stood at £841,550, on which, during the last financial 
year, it had paid a dividend of 7^ per cent., the largest divi- 
dend thus far earned by the shareholders. In the three 
following years, the policy of amalgamation was not only 
steadily pursued, but was expanded into a broader scheme for 
uniting the principal holdings in all the mines into one 
powerful corporation, which should control the whole of the 
diamond industry. By the end of 1887, the amalgamation of 
De Beers Mine was complete, and controlling interests had 
been purchased in each of the other three mines. At the 
close of the financial year ending 31st March, 1888, the capital 
of the Company stood at £2,332,170, and the increased divi- 
dends, that had been paid during the last three years, fully 
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justified the directors in expecting the approval of their 
shareholders for their bold exercise of the powers vested in 
them under the trust deed. The dividends for 1886, were 
12 per cent.; for 1887, 16 per cent.; and for 1888, 25 per 
cent., in each case for the year ending 31st March. During 
the eight years of the Company's existence, the total dividends 
paid had exceeded a million sterling, being 71§ per cent, on 
the figure at which the capital had successively stood, and in 
addition to these dividends, 41 per cent, had been distributed 
in bonus-shares. Two. very gratifying circumstances had 
contributed towards the improved position of the Company : 
first, a very marked improvement in the value of the " blue " ; 
and, secondly, a great reduction in the cost of working. In 
1881, the " blue " had only yielded -^ths of a carat per load, 
and in 1882, only -^ths carat, while the working expenses 
had amounted to 13s. 2d. per load, so that in that year it had 
cost 16s. 6d. to produce a carat of diamonds. In 1887, the 
average yield was 1 • 15 carats per load, and the cost of produc- 
tion 8s. 2d, per load, equivalent to 7s. 2d. per carat, so that in 
those five years the yield had improved over 40 per cent., and 
the cost of production been reduced nearly 40 per cent. In 
the former year a dividend of only 3 per cent, had been paid ; 
in the latter year the dividend was 16 per cent. And yet, in 
the meantime, there had been a most serious drop in the selling 
price of diamonds, namely, from 27s. 3d. per carat in 1882, to 
18s. 5id. in 1887. 

No better proof could be afforded of the benefits resulting 
from amalgamation than the foregoing figures.* It is well 
known that the mine had grown richer as it grew deeper, but 
this greatly improved yield was partly due to better manage- 
ment, and to the stronger financial position of the Company, 
which enabled a large reserve of " blue " to be kept on the 
floors, thus ensuring the ground being thoroughly pulverised 
before it was washed. At the end of 1882, the De Beers Com- 
pany had only 3000 loads of blue on the floors ; at the end of 
1887, they had nearly 300,000 loads on the floors. The im- 

* Compare, also, the figures in the Table of Statistics of De Beers 
Consolidated Mines, Appendix V., page 138. 
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proved yield is also partly attributable to the better precau- 
tions taken against theft of diamonds^ by the introduction of 
the " Compound " system, which secured complete surveillance 
over the native labourers. The great reduction in working 
expenses was mainly due to the much larger scale on which 
operations were conducted as the size of the property increased. 
From having treated less than 100,000 loads in 1882, nearly 
500,000 loads were washed in 1887 ; or, in other words, while 
the capital of the Company had been barely doubled, the 
amount of profitable work performed had increased five- 
fold. 

But this satisfactory improvement, in the cost of production, 
and in output, was not without its attendant dangers. In 
the days of open workings, the mine had never been able 
to produce more than half-a-million carats annually. In the 
years 1887, and 1888, consequent on the successful inaugura- 
tion of underground mining, the output of De Beers Mine 
rose suddenly to a million carats per annum, raised from only 
one shaft, lifting 2500 loads (of 16 cubic feet) of blue per 
day of 24 hours. In his report for the year ending 31st 
March, 1888, the General Manager reported, that two other 
shafts were in course of construction, each capable of hauling 
twice, or three times, as much " blue " as the above, and that 
the quantity of unbroken blue-ground " in sight " above the 
800 feet level was over seven million loads. A similar state 
of things was known to exist in Kimberley Mine, and though 
the works in the latter mine had not reached the same stage 
of development, it was merely a question of time, and each of 
the two mines would have been able to produce as much as 
the total output of the whole of the Diamond Fields in previous 
years. An entirely new problem had therefore to be faced : 
How to prevent over-production ? 

It is unnecessary to describe the lengthy negotiations 
which resulted in the formation of the powerful Corporation 
now known as the De Beers Consolidated Mines, Limited. 
Eeaders may refer for full details to the interesting speech 
made by the Chairman, Mr. C. J. Ehodes, on the 31st March, 
1888, at the special general meeting of the shareholders of 
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the De Beers Mining Company, who by their unanimous 
votes confirmed and adopted the whole programme for " the 
consolidation of the Diamond Mining Interests." On that 
day the De Beers Mining Company practically ceased to 
exist, the shareholders receiving two fully-paid £5 shares in 
the De Beers Consolidated Mines, Limited, for every fully- 
paid £10 share in the old Company. The Trust Deed of the 
new Company is similar to that of the old one, with the 
exception that it contains larger powers, and further that it 
provides for five Life Governors, who are remunerated for 
their services by a portion of the profits, after 30 per cent, 
per annum has been paid in dividends, in return for which 
they have to keep in the Company, jointly, an amount of 
shares equal to about £750,000 at present market value. 
They are further bound to offer any diamond interests they 
may acquire, first to the Company at cost, and are not allowed 
to promote the formation of any diamond company without 
the consent of their own Company. The first and present 
Life Governors are, the Hon. Cecil John Ehodes, M.L.A., 
and Messrs. F. S. P. Stow, B, !• Bamato, M.L.A., and 
Alfred Beit. 

Having thus acquired the whole of De Beers Mine from the 
late De Beers Mining Company, together with its interests 
in the other three mines, the Consolidated Mines devoted 
themselves to completing the task of regulating the pro- 
duction; and were so far successful, that in their Second 
Annual Eeport, for the year ending 31st March, 1890, the 
Directors were able to announce " that the object with which 
the Company was originally started has at last been accom- 
plished, and the four diamond-producing mines of De Beers, 
Kimberley, Dutoitspan, and Bultfontein are now practically 
under the control of the Company." The first and most 
important step towards consolidation was to secure the whole 
of Kimberley mine, as being the greatest producing factor 
after De Beers. This was facilitated by the fact, that the 
Kimberley Central Diamoiid Mining Company had, by suc- 
cessive amalgamations and purchases, become possessed of the 
whole mine. That mine had undergone considerable trans- 
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fomiatioii since the date to which our retrospect brought it 
some pages back (see page 33). The blue-ground hoisted 
through the temporary shafts inside the mine had enabled the 
leading companies to pay off their debts, and to commence 
paying substantial dividends, and had placed them in a financial 
position strong enough to bear the expense of sinking shafts 
outside the mine. The Central Company, in an incredibly 
short time, rushed down an inclined shaft at the west end, 
and the Standard Company a similar shaft at the north-east 
comer, of the mine, and every facility was at hand for fighting 
De Beers in the matter of production, when Mr. Ehodes' 
policy luckily frustrated a ruinous competition that could 
have benefited nobody. Having first purchased the French 
Company, and resold it to the Central Company (which had 
meanwhile acquired the Standard and many smaller com- 
panies), the De Beers Directors quietly commenced buying 
up shares in the Central Company, till by the end of March 
1889, their interest in the Kimberley Mine was represented by 
176,592 £10 shares in the Central Company, and debentures 
of that Company to the amount of £500,000. They were thus 
in a position to make advantageous terms for their share- 
holders for the acquisition of the whole of Kimberley Mine, 
which was shortly afterwards completed. 

In dealing with Dutoitspan and Bultfontein a different 
principle was adopted, since these mines had, with few excep- 
tions, never yielded any profit to their shareholders, but yet 
were serious elements as producing factors. For several years 
they had each produced over half-a-million carats annually, 
and though this production was rapidly declining, owing to 
the reef troubles described above, there was always the danger 
that these poorer mines might fall into the hands of rival 
financiers. Among the assets taken over from the old De 
Beers Company, were a number of shares in the Griqualand 
West Company of Dutoitspan, and in the Bultfontein Consoli- 
dated Company. With both these companies permanent 
working agreements were entered into by the De Beers Con- 
solidated Mines, by which they obtained practical possession 
of the companies against payment of an annual rental. During 
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their second financial year they purchased the following pro- 
perties in the Dutoitspan Mine : — * 

The Anglo-African Diamond Mining Company. 

The Compagnie G^ndrale (including their interest in tire Conivieras 

Mines in the Brazils). 
The Sultan Diamond Mining Company. 
The United Diamond Mining Company. 

And during the same period they bought in the Bultfontein 

Mine : — 

The Bultfontein Mining Company. 

The Spes Bona Diamond Mining Company. 

The South African Diamond Mining Company. 

The total purchase price of these Companies amounted £ 

to i .. about 2,564,000 

Besides which, payments were made in cash for sundry 
investments, conversion of Kimberley Central Shares, 
transfer fees and stamps, cost of liquidation of 
Kimberley Central Company ., .. about 211,210 

For British South African Company Shares .. „ 91,000 

For commission and charges raising Second Deben- 
tures, &c. .. .. .. .. ., about 81,300 

For cost of placing " blue " on the floors . . „ 298 , 890 

Making in all a total of .. .. „ £3,246,400 
To meet this outlay : — 

Second Debentures, £1,750,000, were created at issue £ 

price about 1,660,000 

De Beers Bultfontein obligations (given in purchase of 

the Bultfontein Mining Company) .. .. about 745,400 

And 146,464 Shares in the Consolidated Company of 
Bultfontein Mine held by the De Beers Consolidated 
Company, which were given in exchange to some of 
the purchased Companies at the rate of .. about 156,000 

£2,561,400 
Leaving a balance paid out of profits for the year 
ending 31st March, 1890, of about . . . . 685 , 000 

£3,246,400 



The actual cost of the properties controlled by the Consoli- 
dated Mines has been something like £14,500,000, but it was 
decided not to increase the capital of the Company beyond 
£3,950,000, the successive purchases being paid for by the 
issue of debentures, and the Bultfontein obligations mentioned 
above. The following is the complete balance-sheet and 
profit and loss account for the year ending 31st March, 1891, 

♦ See D3 Beers Eeiorb for 1890. 
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The figures speak for themselves and A\ill convey an idea of 
the strong financial position of the Company, and of the 
magnitude of its operations : — 

LIABILITIES AND ASSETS, 



CAFITAIi: 

NomiDal £3,950,000 

Less unissued .. .. ., *. 1,045 



£3,948,955 



DEBENTUILBS: 

De Beers 1st Debentures £2,250,000 
Do. 2nd do. 1,750,000 

4,000,000 

De Beers Bultfontein Obligations .. .. 745,400 

Griqualand West D. M. Co. Debentures .. 158,000 

4,903,400 

Bultfontein Mine Suspense Account .. 98,619 13 4 

Sundry Creditors 42,868 15 4 

London Office Account .. .. .. 4,?01 13 6 

Insurance Fund .. .. .. .. 25,000 

Unclaimed Dividend Warrants .. .. 1,178 10 

INTEBEST ACCOUNT : 

Interest due to Date on the Following : — 
De Beers 1st Debentures £20,625 
Do. 2nd do. 24,062 10 



44,687 10 

Griqualand West D. M. Co. Debentures .. 2,765 

Griqualand West D. M. Co.\ 

Shareholders .. .. I Companies 13,034 11 

Consolidated Co. Bultfon- (leased by us 

tein Shareholders .J 8,496 2 



PROFIT AND LOSS ACCOUNT : 



68,983 3 



Available Balance 717,829 3 

Amount set aside to date for the redemp- 
tion of De Beers 1st Debentures due 
1st August, 1891 144,843 15 

Amount set aside to date for the redemp- 
tion of De Beers 2nd Debentures due 
1st January, 1894 112,656 5 

Sinking Fund in connection with De Beers 
Bultfontein Obligations 34,704 16 10 



292,204 16 10 
£10,103,240 3 1 
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31ST MAKCH, 1891. 



Claim Account 

INVESTMBWTS : 

De Beers 2nd Debentures (£72,000) .. \ 

210,000 £1 fully paid shares British South 
Afi-ica Company.. 

26,324 £1 fully paid shares Consolidated 
Company, Bultfontein 

30,739 £10 fully paid shares Griqualand 
West D. M. Company 

6,755 £5 fully paid t^hares De Beers Con- 
solidated Mines, Limited .. ., ../ 

S imdry Investments . . 

Kenil worth Estate and Village 

Waaldrift Farm (i share) .. 



\ £527,217 15 11 



• » 



MACHINERY ANT> PLANT .. 

Furniture 

Stocks (Merchandise, Coal, and Produce) 

Live Stock 

Property (Offices, Stores, Compounds) 

Sundry Debtors 

DuTOiTfePAN Mine Suspense .. 

Cape of Good Hope Bank (iji liquidation) 

DEVELOPMENT WORKS : 

De Beers Mine 
Kimberley Mine 



SHAFTS : 

De Bters Mine 
Kimberley Mine 

Stock OP Blue Ground 

Diamonds ON Hand .. 

Cash in Hand and in Standard Bank 

London Office— Cash and other Securities .. 



103,886 7 8 
56,735 6 10 
12,895 3 6 



68,798 17 1 
22,479 5 3 



59,000 
49,637 3 5 



£7,457,888 6 2 



700,734 13 11 

385,744 11 7 

5,118 6 10 

50,137 14 7 

12,886 2 1 

103,596 14 7 

12,773 7 

28,523 5 4 

12,740 5 5 



91,278 2 4 



108,637 3 5 
493,431 16 11 
143,122 11 3 
96,082 1 8 
400,545 



£10,103,240 3 1 



W. H. CRAVEN, Secretary. 
\V. PICKERING, Accountant. 

E 
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REVENUE AND EXPENDITUBE 



PEOFIT AND LOSS 



CHABGES : 

Auditors' Fees (Two years) 
Bonus Account .. 
Directors' Fees .. 
Donations, Relief, &c. .. 
General Charges 
Interest Account . . 
Law Costs 
Rents, Licenses, and Taxes 






£1,200 

4,406 10 

11,100 

9,628 3 4 

33,717 2 1 

6,901 6 7 

6,641 3 10 

7,124 2 3 



WORKING EXPENSES : 

Hauliog (including Maintenance 

Machinery .. .. £37,072 16 8) 527,045 8 6 

Washing (including Maintenance 

Machinery .. .. 59,024 14 7) 416,233 6 4 

London AND Paris Office Expenses 
Mashonaland Expedition (Expenses to date) 
Interest on Debentures and De Beers Bultfon- 

tein obligations to date .. .. .. 263,072 12 6 

Interest due to Leased Companies to date .. 96,392 10 



Insurance Fund (additional amount on Machinery and Property) 

Debenture Expenses.. 

Cape of Good Hope Bank in Liquidation — Estimated loss of 
5s. in £ on our claim of £50,961 Is. 6d, 

Amounts Written off Machinery, Property, Furniture, and In- 
vestments .. 

Amounts Written off Blue Ground at Dutoitspau and Bultfon- 

IvlU .. .. .• •* .• .• .. a. 

Amount Written off Shafts and Development Works .. 
Sundry Balances in connection with the Purchase of Companies 
written off •• 



Balance 



£80,718 8 1 



943,278 14 10 
3,642 1 9 
8,728 17 8 



359,465 2 6 

6,250 

39,417 3 6 

12,740 5 4 

209,438 13 

215,000 

92,737 10 1 



Dividends Paid 30th June and 31st December, 1890 
Amount set Aside for Eedemption of Debentures 
Available Balance Carried Forward 



. • 


4,363 4 


8 


• • 


1,975,770 1 5 
1,334,408 15 10 




£3,310,178 17 


3 


• • 
a . 

• • 


789,791 
292,204 16 10 
717,829 3 




£1,799,824 17 


1 
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ACCOUNT, 31ST MAECH, 1891. 



Dividends on Investments .. 
Diamond Account 



£22,450 13 10 
,287,728 3 5 



Balance Brought Down 

Balance Brought Forward from Last Year .. 



£3,310,178 17 3 



.. 1,334,408 15 10 
465,416 1 3 

£1,799,824 17 1 



W. H. CEAVEN, Secretary. 
\V. PICKEKING, Accouiitant. 

E 2 
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It will be seen from the above accounts that the nett profit 
for the year exceeded a million sterling, out of which two 
half-yearly dividends were paid of ten per cent. each. The 
actual cost of winning over two million carats of diamonds 
was little over a million sterling, practically ten shillings per 
carat, including all expenses at the mines, all oflSce charges 
and expenses of management. But out of the gross profits 
over £500,000 were written off for depreciation under various 
heads, and nearly three-quarters of a million sterling expended 
in interest on debentures and obligations, and in making 
provision for their redemption. Omitting the amount of 
£292,000 odd set aside for redemption, the total expenses of 
the year were under two millions, or roughly, at the rate of 
eighteen shillings per carat. The diamonds found, on the 
other hand, were sold at the average rate of nearly thirty 
shillings per carat, leaving a nett profit of nearly twelve 
shillings per carat. 

During the financial year to which the above accounts refer 
the Company produced 2,195,112 carats of diamonds, which 
realised (including the proceeds of diamonds from debris 
washing) £3,287,728. According to the Cape Statistical 
Eegister for 1890, the total weight of diamonds produced by 
all the mines in the Kimberley division during that year was 
2,415,655 carats, so that apparently about ninety per cent, of 
the total production is in the hands of the Consolidated 
Mines.* 

To describe with any degree of fulness the gigantic opera- 
tions conducted by this Company, with its elaborate machinery 
and mining appliances and its army of workpeople, would 
require a much larger space than the limits of this work will 
permit. A brief sketch only can be given of the modern 
methods employed for winning the diamonds, and those 
desiring further details must consult the Technical Eeport 
issued by Mr. Gardner F. Williams in 1890, and the Keports 

* Appendix V. — De Beers Eeport for 1892, shows that in the fifteen 
months following the period to which the ahove accounts refer, the profits 
and dividends of the Company have been considerably increased, while the 
working costs have been reduced, and a very substantial reserve fund has 
been created. See p. 131. 
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of the Inspectors of Mines for the last three or four years, and 
also the Annual Keports of the De Beers Directors. 

As regards, first, the actual excavations within the mines, 
the miscellaneous systems of underground work that were 
hastily planned in the days prior to consolidation, have all 
been abandoned in favour of a uniform system that is now in 
vogue over the whole claim area worked in both De Beers and 
Kimberley Mines. The system originally adopted in the 
former mine was as follows : " Tunnels were driven across the 
mine from west to east about 120 feet apart. These tunnels 
were connected with each other by two tunnels running north 
and south, one near the west side of the mine and one midway 
between it and the east margin of the mine. From the east 
and west tunnels, short offsets 10 feet long were driven every 
36 feet. At the ends of the offsets galleries were driven 
18 X 18 feet in cross section. The levels were 30 feet apart. 
When the galleries were driven 18 feet high, there remained 
-a roof of blue ground 12 feet thick and^a pillar 18 feet thick 
on both sides. It was found in practice that the galleries 
which were driven full size from -the offsets were difficult to 
maintain and became unsafe for the workmen. 

" In order to avoid this a change was made^in the system of 
working. The offsets are now driven to the surrounding rock, 
or when between two parallel tunnels, until they meet. When 
near the rock they are widened out into galleries, these in 
turn being stoped on the sides until they meet, and upwards 
until they break through the blue ground. The * reef ' par- 
tially fills the open space. The workmen then stand on the 
fallen reef, and drill the blue ground overhead. As the roof 
is blasted back, the reef follows. When stoping between two 
tunnels, the blue is stoped up to the debris about midway 
between the two tunnels. The upper levels are worked back 
in advance of the lower levels and the works assume the shape 
of irregular terraces. 

" The main levels (or levels from which the blue is hoisted) 
are from 90 to 120 feet apart, with intermediate levels every 
30 feet. Hoisting is done from only one level at a time 
through the same shaft. All the ground lying between two 
main levels is dumped into shoots, and passes down to the 
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main level, where it is loaded into trucks and sent to the shaft, 
tipped into the skips and hoisted to the surface. The tipping 
arrangement at the bottom is very simple, and consists of an 
iron shoot without a door. While the loaded skip is being 
hoisted four end-tipping trucks are placed in position, and the 
door catches loosened. The four doors are held closed by two 
natives. Directly the lowered skip is seen to pass the shoot 
the trucks are tipped, and the tipping is done with such ra- 
pidity that it frequently occurs that the engine-driver receives 
the signal to hoist before his engine has fairly stopped. 

" The skips at De Beers No. 2 Incline Shaft hold 64 cubic 
feet, or four * loads ' weighing 1600 lbs. each. The amount of 
ground hoisted through this shaft from April 1st, 1889, to 
March 31st, 1890, was 1,355,089 loads, equal to 1,084,071 tons 
of 2000 lbs." As much as 400 loads have been hoisted within 
an hour from a depth of 700 feet (or 840 feet on the incline). 

The section of Kimberley Mine reproduced herewith will 
convey an idea of the general formation of the diamond- 
bearing pipe, with its encasing rocks, and of the main shafts 
and workings which have been constructed therein. The New 
Rock Shaft on the north side of the mine was started in 
March, 1889, and is connected with two main tunnels, one at 
1000 feet, the other at 1200 feet from the surface, the distance 
from the shaft to the mine being about 1134 feet. The shaft 
is 6 feet wide and 20 feet 6 inches long, divided into four 
compartments, one for pumping, two for hoisting the blue, 
and one for a double-decked cage to carry the white miners 
to and from their work. 

The machinery has all been specially designed by the 
mechanical engineer, Mr. Louis I. Seymour, and is all of the 
most modem type. The pumping machinery consists of a 
vertical triple expansion condensing engine, driving 14-inch 
Cornish pumps. The hoisting is performed by a pair of 
vertical tandem compound condensing winding engines, with 
Corliss valve gear and reels for flat ropes, capable of hoisting 
skips holding six loads of blue ground from a depth of 1000 
feet in forty-five seconds.* Arriving at the surface, the skips 
are tipped automatically into ore-bins, from which the blue 

* Appendix VI. — Winding and Pumping Machinery at Kimberley Mine. 
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• 

ground is filled into steel side-tipping trucks of twenty cubic 
feet capacity, and conveyed to the depositing floors by an 
endless chain haulage driven by an independent steam-engine. 
The tramways are all 18-inch gauge, and on the floors light 
locomotives are used for taking the trucks to and from the 
terminus of the mechanical haulage. There is a slight grade 
from the mine to the floors, which materially assists the loaded 
trucks on the down line bringing up the empties. On the 
floors of De Beers Mine a more elaborate system of endless 
wire rope haulage is employed, several miles in length. " The 
length of the main haulage is three miles, with two branches, 
one mile, and three-quarters of a mile in length, respectively." 
"The floors commence about a mile from the mine, and 
extend for three miles in an easterly direction and a mile in 
a westerly direction." "Besides the main haulage lines, 
there are two in use taking blue up the inclines at the washing 
machines, each about half-a-mile long." " The speed of the 
haulages varies from two-and-a-half to four miles per hour." 
The trucks are counted automatically as they are sent to the 
floors, and are also greased automatically. " The depositing 
floors are made by removing the bush and grass from a fairly 
level piece of ground. The land is then rolled and made as 
hard and smooth as possible. The De Beers floors on Kenil- 
worth (a farm of some 17,000 acres, belonging to the Company) 
are laid off in rectangular sections, 600 yards long and 200 
yards wide. Each section holds about 50,000 loads. The 
depositing is done by horses on portable tram lines extending 
at right angles from the main lines on either side of the 
floors." "A load of blue ground (16 cubic feet) weighs 
about 1600 lbs., and covers about twenty-one square feet when 
deposited on the floors." 

" For a time the blue ground remains on the floors without 
much manipulation. The heat of the sun and moisture soon 
have a wonderful effect upon it. Large pieces, which were as 
hard as ordinary sandstone when taken from the mine, soon 
commence to crumble. At this stage of the work the winning 
of the diamonds assumes more the nature of farming than 
mining. The ground is continually harrowed to assist pul- 
verization, by exposing the larger pieces to the action of the 
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ment of the ground downwards into the revolving cylinder is 
regulated by the flow of water through the perforated pipes. 
The cylinders are 2 feet 6 inches in diameter, covered with 
heavy wire-netting with meshes 1 inch square, or with 
perforated iron plates with round holes li inches in diameter." 
The size of the mesh diiBfers in diflferent mines, according to 
the size of the diamonds found there. " As the blue ground 
enters the cylinders both clear and muddy water are added. 
It has been found in working that diamonds separate from 
the mass of lighter materials much better in a properly thick 
puddle." " The ground which is too coarse to pass through the 
meshes or holes of the cylinder passes out of the lower end of 
same " (the cylinder, or revolving screen, is slightly inclined) 
" into trucks, and is redeposited upon the floors, where it 
remains for about twelve months, when it is again washed." 
This coarse ground is technically called " lumps " or 
" cylinder-lumps." The washing-machine proper consists of 
one or more shallow annular pans with an inner and outer 
rim, the latter about 12 inches high and 14 feet diameter, the 
former about 6 inches high and 6 feet diameter, leaving an 
annular space between the rims 4 feet across. A vertical 
shaft in the centre of the pan, driven by bevil-gearing and 
lay shaft from below, carries ten radial arms, each fitted with 
six or seven teeth, set so as to form a spiral, so that when the 
arms revolve (at a speed of about ten revolutions per minute) 
the teeth, which are set to almost touch the flat bottom of the 
pan, carry the heavy deposit towards the outer rim, while the 
lighter material flows towards the centre and is discharged 
over a weir in the inner rim, and thence into the tailing-pit. 
The fine ground that has passed the meshes of the revolving 
cylinder flows down a shoot and enters the pan through a slot 
in the outer rim. The heavy deposit, containing the diamonds, 
remains on the bottom of the pan, whence it is drawn off 
every twelve hours into specially constructed lock-up trucks, 
which convey it to the " pulsator " for further concentration. 
" The average quantity of blue ground passed through a pan is 
from 400 to 450 loads in ten hours.* The deposit remaining 
in each pan, after putting the above number of loads through 

* See footnote, p. 32. 
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it, amounts to only three or four loads." " The tailings pass 
into tanks and are hoisted in tubs by means of aerial gears, or 
by means of bucket-elevators, and are deposited in heaps." 

" There are three pulsators in one building on the De Beers 
floors, where all the deposit from both De Beers and Kimberley 
washing-machines is manipulated. The operation of the 
pulsator is as follows : — The trucks containing the deposit 
from the. pans are hoisted in a cage to a platform, where the 
deposit is fed by means of a shoot into a '* long narrow in- 
clined revolving screen, or " cylinder. This cylinder is covered 
with iron plates perforated with four sizes of round holes, 
\ inch, ^ inch, J inch, and f inch in diameter. That portion 
of the deposit which is too coarse to pass through the screens 
passes out at the end of the cylinder, where it is sorted. The 
four sizes which pass through the screens flow upon jigs; 
these are made stationary, the bottoms being covered with 
screens, the meshes of which are \ inch, ^ inch, \ inch, and 
f inch square, which are therefore a little coarser than the 
plates on the cylinder. Upon the screen a layer of leaden 
bullets is spread. These bullets prevent the deposit from 
passing through the screens too rapidly. The heavy deposit, 
with the diamonds, passes through the screens into pointed 
boxes below, whence it is drawn off through a pipe at the 
lowest point of the box and taken to the sorting-tables. The 
lighter material, or refuse, passes over a lip into a trough, and 
thence into trucks, by means of which it is hauled away and 
dumped upon the tailing heap. The following is the pro- 
portion of concentration : — Out of 7200 loads washed, 72 loads 
were sent to the pulsator. Of the 72 loads, 6 pass through 
the screens, 24 loads pass out of the end of the cylinder, and 
the remaining 42 loads flow over the jigs as waste. Out of 
every 240 loads of blue washed, 1 load, or 16 cubic feet, of 
gravel passes through the hands of the assorters. The 
assorting is done on tables, first, while wet, by white men, and 
then, when dry, by native convicts. The deposit is gone over 
as often as diamonds can be found in sufficient quantity to repay 
the cost of convict labour." 

" The diamond occurs in all shades of colour, from deep 
yellow to pure white, from deep brown to light brown, and in 
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a great variety of colours — green, blue, pink, brown, yellow, 
orange, pure white, and opaque. It is the hardest of known 
substances, and has a specific gravity of 3*83.* The stones 
vary in size from that of a pin's head to the size of the cut 
given below. This diamond weighed 428J carats in the 
rough (a carat weighs 3 • 17 troy grains), and is the largest 
stone ever found in the four mines.f It measured 1 J inches 
through the longest axis, and 1^ inches square. The following 
cut represents the size and shape of the stone as found. 




" It was found in the De Beers Mine by a native, whose 
* brother ' gave information which led to its recovery, while 
being taken from the mine. It was cut and exhibited at the 
Paris Exposition, 1889. Its weight after cutting was 228^ 
carats, having lost 200 carats in the process of cutting. 

" After assorting at the pulsator, the diamonds are sent 
daily to the general office under an armed escort, and 
delivered to the valuators of the diamond department. The 
first operation is to clean the diamonds of any extraneous 
matter by boiling them in a mixture of nitrate and sulphuric 
acids. When cleaned, they are carefully assorted with 
reference to size, colour, and purity. Parcels are then made 
up, and when valued are sold to local buyers, who represent 
the leading diamond merchants of Europe. The size of a 

* For further notes on the mineralogy of the diamond, see Jacobs and 
Chatrian's Monographic du diamant, Paris, 1880 ; also Appendix VII., p. 146. 
t But see account of large stone recently found in Jagersfontein, p. 68. 
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parcel varies from a few thousands to tens of thousands of 
carats. In one instance, two or three years ago, nearly a 
quarter of a million of carats were sold in one lot to one 
buyer. 

" In order to prevent illicit traffic, the quantities of 
diamonds found are reported to the Detective Department, 
both by the producers and by the exporters. All diamonds, 
except those which pass through illicit channels, are sent to 
England by registered post. The weekly shipments average 
from 40,000 to 50,000 carats. The greatest outlets for stolen 
diamonds is through the Transvaal to Natal, where they are 
shipped by respectable merchants, who turn a deaf ear to any 
information from the Diamond Fields to the eJBfect that they 
are aiding the sale of stolen property. The value of the 
diamonds stolen was at one time half a million to one million 
sterling per annum ; this amount has been greatly lessened 
by means of the compounding of the natives. Illicit diamond 
buying (I.D.B.) is still carried on to a considerable extent, 
judging from the number of convictions for contravening the 
Diamond Trade Act." It appears from the Inspectors of 
Diamond Mines' Reports for 1889, that the number of cases of 
traffic in illicit diamond buying, tried by the Special Court in 
Kimberley in the years 1882 to 1889 inclusive, amounted to 
no less than 1211 trials, of which 831 resulted in convictions, 
and 380 in withdrawals and acquittals.* 

** The compounds for the native labourers employed in the 
mines are peculiar features of the Fields. Both at Kimberley 
and De Beers, these compounds, consisting of rows of buildings 
of corrugated iron, forming four sides of a square enclosed 
with a high fence, cover several acres of ground. Within 
these areas, the natives are confined during their term of 
service, which is generally for three months, at the end of 
which time many of them re-engage for further periods. 
Wood and water are furnished free ; a large swimming bath is 
provided ; and the sick are taken care of in a hospital, where 
medical attendance, nurses, and food are supplied by the 
Company. Wages are paid to the men wholly in money, and 
within the compounds there are several stores furnished with 

* Appendix VIII. — The Diamond Trade Acts. 



THE MODEL VILLAGE OF KENILWORTH. 61 

all the necessaries of life, where they can purchase food, clothing 
and whatever they require. No alcoholic liquors in any form 
are allowed to them, and during the period of service, they 
are strictly guarded against having any communication with 
the world outside the compound. The natives are thus pro- 
vided with wholesome food and healthy quarters, protected 
from indulging in poisonous liquors, and by a system of close 
personal surveillance and systematic searching whenever they 
come up from the mine shafts to the surface, their opportu- 
nities or chances of stealing or concealing diamonds are mate- 
rially reduced. Among these natives are to be found types of 
all the tribes of South Africa — Kaffirs, Basutos, Zulus, Bechu- 
anas, Matabele, Fingoes, Shangains, Makolakas, &c., and in 
the open square of the compounds, the visitor who watches the 
groups of ebony figures draped in blankets, chatting, laughing, 
gambling, feeding, or sleeping in every imaginable pose, may 
attain a more realistic picture of native life than anywhere in 
the interior of the Dark Continent. 

" The European employes of the Company are free to live 
where and how they please ; but a model village for the accom- 
modation of a number of them has lately been designed and 
erected at Kenil worth, near De Beers. Four or five years ago, 
Kenilworth was nothing but an extensive patch of barren land. 
Now it is covered with trees, thirty to forty feet high. Koads 
and streets have been laid out upon it, and comfortable red- 
brick cottages built, each with its shrub-clad porch, verandah, 
and flower garden. There were fifty houses occupied towards 
the end of 1892, and more were in course of erection. Portions 
of these were for married men and families, others were 
quarters for single men. The rent of a four-roomed house, 
with kitchen, offices, and water laid on, is from £4 10s. to £5 
monthly. Single men have their rooms from £1 a month and 
25s. per week for board. At the entrance of the village are a 
church, and a club-house, the latter containing, besides a large 
common dining-room, an excellent reading-room, where books, 
magazines, and newspapers are kept, and also a billiard-room 
with two good tables, the gift of some of the life-governors of 
the Company. Adjoining the village an orchard has been 
planted, and about thirty acres of ground covered with 4000 
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fruit-trees, — peach, apricot, apples, pears, plums, &c. — already 
bearing fruit, although only in their second season. This 
orchard is intended to furnish the villagers with fresh fruit 
at reasonable prices, and any surplus will supply the com- 
pounds." * 

A few words must be added about the mines and diggings 
outside the control of the De Beers Consolidated Mines. This 
Company owns the whole of Kimberley and De Beers Mines, 
and the greater portion of Dutoitspan and Bultfontein, but is 
at present doing no work in either of the latter mines. Mining 
operations had to be suspended owing to reef-falls, and the 
results of the last year's washing were not very satisfactory. 
The yield from Dutoitspan Mine was 14^- carats per 100 
loads, and from Bultfontein Mine 16^^ carats, being the 
average results obtained from over half a million loads washed 
from each mine. 

In Dutoitspan Mine there are only two companies outside 
De Beers, viz., the New Gordon Diamond Company, Limited, 
and the British United Diamx)nd Mining Company, Limited, 
The former Company has acquired a large number of new 
claims on the eastern extension of the mine, in addition to the 
previous holding on the north reef, and has sunk a large 
shaft outside the mine, with which it is connected by a tunnel 
at a depth of 260 feet. Some interesting light has recently 
been shed on the geological formation of Dutoitspan Mine. 
At a depth of about 300 feet below the red soil, the Gordon 
Company has struck quarzite in a drive and pass from its 
No. 2 shaft, which would appear to indicate that the melaphyre 
is absent in this mine, a fact (if verified) of considerable 
importance to the future profitable working of the mine. The 
Gordon was one of the earliest companies formed in this mine, 
about twelve years ago, and was known to possess some of the 
richest claims. The Company was reconstructed under its 
present title in March, 1891, with a capital of £410,250,t and 

* The two last paragraphs are taken by permission from Mr. John Noble's 
* Handbook of the Cape/ 1893 Edition, pp. 347-9. 

t At an extraordinary general meeting of shareholders, held in London on 
the 17th May, 1893, it was resolved to increase the capital of the Company 
to £560,250 by the creation of 150,000 new shares of £1 each, to be called 
priority shares. 
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now owns 435 claims, about half of which are on the " exten- 
sion," and therefore still in yellow-ground. It is well equipped 
with machinery of modem type, including a new design of 
washing gear, in which it is intended to treat the maiden 
" blue " as it comes from the mine without previous depositing, 
the ground being first reduced in Blake crushers, and then 
passed direct to pulsators. The operations of the Company 
have been much hampered by a great accumulation of water 
in the miue, estimated at some 60,000,000 gallons, consequent 
on the stoppage of work in the De Beers claims, and the 
question as to who shall remove this water is still under con- 
sideration by the law courts. The head offices of the Company 
are in London. 

The British United Company owns some 70 odd claims on 
the south reef which are not being worked at present owing 
to reef troubles. The stoppage of Dutoitspan Mine has caused 
considerable loss and distress to the tradespeople and popula- 
tion of Beaconsfield, which was a flourishing township in the 
days when its two mines were in full operation ; but it could 
hardly be expected that De Beers should work these poorer 
mines at little or no profit, as long as it can win all the 
diamonds it requires from the two richer mines. 

In Bultfontein Mine, apart from the claims of King, 
Neumann, and Wernher, there is only one independent 
concern left. This is the North Eastern Bultfontein, Limited, 
the head oflBce of which is in London. Starting with the 
very small capital of £100,000, this company has by 
patient development worked up its output to about 1 J million 
loads in the year. The amount of ground held is very 
large, amounting in all to 671 contiguous claims. A few of 
these were included in the old mine, but the greater part 
were untouched ground forming an extension to the north, 
which was not formally proclaimed a portion of Bultfontein 
Mine until late in 1892. Three shafts have been sunk 
through the yellow and blue ground to depths of over 500 
and 600 feet. Two of these shafts are connected at the latter 
level, at which some 3000 feet of tunnels and passes have 
been opened up. A large block of claims is also being worked 
in the open, from which at date of writing (1893), the chief 
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supply of blue is being drawn. The drives from the shafts 
at the 600 feet level have struck the quartzite, but the depth 
of the shales is not known, nor has it been ascertained whether 
the melaphyre exists in this mine. Powerful machinery has 
been erected, which is sufficient for dealing with the present 
output, but it is a question whether it would not be more 
profitable in the end, by increasing the capital, to still 
further enlarge operations, as there is nothing in the physical 
conditions to prevent the present output being doubled if 
necessary. The operations of this company are the mainstay 
of Beaconsfield, and if this expansion were effected it would 
do much to restore the township to its former prosperity. 

The size of a claim in both Dutoitspan and Bultfontein 
Mines is 30 feet by 30 feet, for which a monthly rental of 
thirty shillings per claim is paid to the landlords, the London 
and South African Exploration Company, Limited. Each claim 
carries with it one acre of depositing floor, so that the floors 
of the two mines cover five or six square miles of country. 
The North Eastern Company derives its water-supply for 
washing purposes from the "Pan," a natural basin which 
receives the surface drainage from the surrounding country, 
and which of late years has grown into a lake of imposing 
dimensions. A similar lake of smaller size, known as 
Blanckenberg's Vley, exists about a mile to the north of 
Dutoitspan Mine, from which the New Gordon Company has. 
the right of pumping.* 

The Kirriberley Diamond Mining Company^ Limited^ is, in 
common with the last-named company, an ofi*-shoot of the 
London and South African Exploration Company, Limited,, 
and was formed in London three or four years ago with a 
capital of £100,000 for the purpose of prospecting for 
diamonds on the Exploration Company's property. Its^ 
chief work thus far has been devoted to opening up 
the Belgravia Mine, which lies within the township of 
Kimberley on the farm Bultfontein, within a stone's throw 
almost of De Beers Mine. The number of claims is said to 
be about 400. The diamond-drill has been used for pro- 
specting, and in the process of development a quantity of 

* See Plan of the Diamond Fields, facing p. 3. 
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diamonds has been found, including one stone of 58 carats, 
but the mine appears to be unpayable, as it has been shut 
down. 

The Saint Aiogustine's Mine, so called from the church of 
that name which stands on the property, was " rushed " some 
twelve years ago in the days of the first " boom," and is now 
owned by a London Company, which has erected powerful 
machinery and done a considerable amount of develop- 
ment down to a depth of 800 feet from the surface, all 
the mining being underground, but very little is known 
publicly as to the results obtained. This mine is also 
situated within the township of Kimberley, only a few 
hundred yards to the west of Kimberley Mine, and is 
almost hidden among the houses and gardens of the west- 
end of the town. 

Otto's Kopje is another mine that was rushed in the " boom " 
of 1880, and after standing idle for many years is now the 
property of the Otto's Kopje Diamond Mines, Limited, a 
company recently reconstructed in London with a capital of 
£500,000, which holds some 500 acres under lease from the 
Cape Government, including two mines lying a couple of 
miles to the west of Kimberley. No. 1 Mine has been pro- 
spected by means of a shaft sunk to a depth of 1200 feet into 
the " blue," but the new management is devoting its energy 
to the exploitation of No. 2 Mine, which it is proposed to 
work on a large scale as an open mine in the yellow ground, 
for which purpose extensive machinery is shortly to be 
erected. 

There are several other mines in Griqualand West, most of 
which were rushed twelve years ago and soon after abandoned, 
though some of them are now being reopened in the forlorn 
hope that they may prove payable under the cheaper conditions 
of working which obtain to-day. But, more important than any 
of the ontside mines mentioned above, is the Premier Mine 
(Wesselton), which was only discovered in the latter part of 
1890, though it lies within a mile eastward of Dutoitspan 
Mine, on the farm Benauwdheidsfontein, part of the Wessels 
Estate, which has been known for years to contain diamonds, 

F 
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and has been prospected right and left any time these last 
twenty years. The mine had been overlooked owing to the 
absence of the ordinary surface indications. It lies in a slight 
depression, while most of the other mines were originally 
"kopjes," or slight hillocks, and the diamondiferous soil is 
covered by a thick deposit of 8 feet or 12 feet of tufaceous 
limestone. It had actually been used as a depositing site for 
the dry rubbish of the township of Beaconsfield. The coach 
road from Kimberley to Bloemfontein passes over the estate, 
which comprises fifteen farms of a total of 52,000 acres, and is 
cut in two by the boundary-line of Griqualand West and the 
Orange Free State, only 6000 acres lying within Colonial 
territory ; but the whole estate is held under a Free State 
title, which renders the minerals the sole property of the 
owner of the land. In spite of this, the Premier Mine was 
" rushed " in the early part of 1891, but the rushers were 
subsequently turned off as trespassers, and the mine reverted 
to Mr. H. A. Ward, who had acquired the prospecting rights 
on the whole estate. He has since entered into an arrange- 
ment with the De Beers Consolidated Mines, Limited, whereby 
the latter company have purchased the entire Wessels Estate 
of fifteen farms, including the Premier Mine, for the sum of 
£303,000. Mr. Ward's part of the bargain gives him the 
right to mine and wash for his own benefit 5,000,000 loads of 
yellow ground in the five years 1892 to 1896, out of which he 
has to pay back to De Beers haK the above purchase price and 
interest on the whole at 9 per cent, per annum. He is also 
bound not to sell more than 20,000 carats of diamonds per 
month. 

There are 1125 claims in the Premier Mine, which, after 
deducting the area covered by " floating reef," will yield the 
prescribed quantity of 5,000,000 loads by taking out the yellow 
ground to a depth of about 70 feet. This will still leave a 
large amount of " yellow " to be treated by De Beers, besides 
all the blue ground, which Ward is not allowed to touch. 
Owing to the great facilities of working top stuff, which is 
hauled from the mine up inclined tramways, and tipped direct 
into the washing machines, the yellow ground can be treated 
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at a cost not exceeding Is. 6d. per load, which on a low estimate 
of its value will leave a nett profit of 2s. 6d. per load, so that 
Mr. Ward is likely to make about haK a million sterling 
by his bargain. On the other hand, the property acquired by 
De Beers is remarkably cheap, and a magnificent addition to 
the assets of the Company. At present there is ample water 
in the mine for washing purposes, but the greater part of the 
" Pan " falls within the property, and is a most valuable 
water-right. 

As already mentioned, there are several diamond mines 
within the Orange Free State, most of which have been 
worked spasmodically for many years past. The only mine of 
real importance is Jagersfontein, which was discovered more 
than twenty years ago, and, after passing through numerous ups 
and downs, is now the sole property of the New Jagersfontein 
Mining and Exploration Company, Limited. This Company 
was formed in April, 1887, with a capital of £132,150, which 
subsequent amalgamations brought up to £789,150 by the 
31st March, 1891, at which date it held 847 claims out of a 
total of 1124 in the whole mine, the remaining claims being 
heJd by the Jagersfontein United Mining Company, Limited, 
with which the final amalgamation took place in July, 1891. 
The capital of the New Jagersfontein Company is now 
£1,000,000, and, in addition to holding the entire mine, the 
Company owns the total number of shares in the Jagersfontein 
Mine and Estate Company, Limited, which pays 6 to 8 per 
cent, per annum on its capital of £100,000, being the 
proprietor of the farm and drawing licences from all the 
stands in the township, as well as recovering one-half of 
the claim-licences collected by the Government. Among 
the other assets of the Company are 10,000 £5 shares in the 
De Beers Consolidated Mines, and a remarkable brilliant of 
55 carats, found originally in the claims of the Jagersfontein 
United Company, and taken over on amalgamation. It was 
previously known as the " Pam " brilliant, but is now called 
the "Jagersfontein." It weighed in the rough about 112 
carats, and is valued at £25,000, being at present on view, 
and for sale, at Messrs. E. & S. Garrard & Co., of the 
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Haymarket. Some short time since, the Queen telegraphed 
for the brilliant to be sent to Osborne with the intention of 
purchasing it, but the untimely death of the Duke of Clarence 
put a stop to the transaction. 

The fame of the above stone, however, is entirely eclipsed 
by the wonderful diamond which was found in Jagersfontein 
Mine on the evening of June 30, 1893, and which is probably 
the largest and most valuable diamond in the world. Its 
gross weight is 969J carats, the colour is blue-white, and the 
quality very fine. Its value cannot possibly be estimated. 
It is of irregular shape, measuring no less than three inches 
through the longest axis. Its other dimensions and general 
form may be gathered from the following particulars, for 
which I am indebted to Messrs. Wemher, Beit & Co., of 
29 & 30, Holborn Viaduct. 
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During the financial year ending 31st March, 1892, the 
New Jagersfontein Company washed 1,156,095 loads of 
ground, producing 110,171^ carats of diamonds, realised and 
valueid at £195,271 4s. 9d., being an average yield of over 
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9i carats per 100 loads of blue, and an average value of over 
35s. 5d, per carat. The average price realised for Kimberley 
and De Beers diamonds during the fifteen months ending 
30th June, 1892, was 25s. Gd, per carat, so that it will be seen 
the Jagersfontein diamonds are some 30 or 40 per cent, better 
in quality than those of De Beers. The yield of diamonds 
from De Beers blue is, however, about ten-fold that of 
Jagersfontein. Still, the latter mine is being worked at a 
good profit, and with increasing depth the ground is said to 
increase in value, while the working expenses have been 
reduced to about 2s. 3d. per load, which is a high testimony to 
the ability and eflSciency of the management. The mine has 
been entirely worked on the open quarry system. According 
to Mr. George Kilgour's report, the main or marginal reef 
consists of about 20 feet of slaty shell formation covered by 
about four feet of red surface soil, and underlaid by a hard 
quartz rock, to which, up to the present, no bottom has been 
found, so that the formation is peculiarly favourable to the 
carrying on of open working to a great depth with safety. 
The lowest workings are at present about 420 feet deep, and 
of the whole mine area about 900 claims are being worked. A 
mass of floating reef, consisting of a hard conglomerate of 
sand and stones, covers about 224 claims to a depth of some 
50 feet, underneath which about 30 feet of unprofitable blue 
ground is found. The Company has about 1,000,000 loads of 
blue on the floors, and is in every respect in a sound and 
flourishing condition, paying regular quarterly dividends of 
2^ per cent. The railway to Bloemfontein passes within 
thirty miles of the mine, so that cheap fuel and produce are 
now available. The town of Jagersfontein is six miles from 
Fauresmith, the capital of the district, and about eighty miles 
from Kimberley, where the head oflBce of the Company is 
located. The resident managing director at the mine is 
Mr. William Miller, and the secretary in Kimberley, Mr. 
Nelson S. Girdlestone. 

The only other Free State mine deserving mention is 
Eoffyfontein, situated on the Kiet Kiver, about fifty miles 
south-east of Kimberley, in a direct line between there and 
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Fauresmith. The Kofifyfontein Farm is owned by the London 
and Orange Free State Exploration Company, Limited, who 
bought it from Mr. Korich in 1880 for £80,000. A number 
of companies were formed at that time to work the mine, but 
all came to grief. In November, 1889, after having remained 
unworked for several years, the claims were sold by public 
auction in Kimberley, when 1187 claims realised £70,772, 
300 claims being kept in reserve by the proprietors of the 
farm. The mine was once more proclaimed a public digging, 
and several new companies set to work. The finds of 
diamonds registered from December, 1887, to April, 1891, 
amounted to 9912 carats, valued at £14,640, or an average of 
nearly 30s. per carat. Elaborate waterworks have been con- 
structed by the Exploration Company on the Eiet Kiver, for 
which hitherto there has not been much use, as the mine was 
again abandoned soon after their completion. Last year 
(1892) the Free State legislature passed a law declaring the 
working of claims in Koffyfontein compulsory, under penalty 
of forfeiture, which has partly induced a return of activity at 
this mine, where several parties of old Kimberley diggers are 
once more at work. Besides this, a block of 1000 claims has 
been taken up by an English syndicate, who intend to 
thoroughly test the mine on a much larger scale than has ever 
been attempted before. An inclined shaft is to be sunk to a 
depth of at least 1000 feet, and large washing gears are to be 
erected. 

The town of Barkly West, pleasantly situated on the right 
bank of the Vaal River, twenty miles north-west of Kimberley, 
is the centre of the Eiver Diggings, which extend up and 
down the river on both banks, a distance of some seventy 
miles from above Hebron, the oldest diggings on the Vaal, to 
its junction with the Hart River. These diggings are very 
unlike the Kimberley Mines, being all in alluvial soil, a 
heavy deposit of ferruginous gravel mixed with red sand, lime, 
and boulders, that has been washed into the crevices of the 
rocks by the action of the river, which has cut its way through 
a hard volcanic rock, probably diabase, which stretches for 
miles on either bank, and extends from near Potchefetroom 
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almost to the junction of the Vaal and Orange Rivers. There 
is little doubt that this rock is identical with the "hard 
rock," or amygdaloidal melaphyre, of Kimberley Mine. The 
Kimberley shales thin out and vanish as the Vaal River is 
approached, and the great sheet of melaphyre appears there 
on the surface. Whether the diamonds which the heavy 
deposit contains have been formed in situ, or whether they 
were brought from a distance, is still a vexed question, but 
the balance of evidence is in favour of the former hypothesis. 
Most of the diggings are very shallow, but in some cases 
they are nearly a hundred feet deep before the bed rock is 
reached. Several companies have been formed at different 
times for working the deep alluvial, but they have not 
been very successful, and the fact appears to be that the 
River Diggings are poor men's diggings, which yield a small 
return to hard-working individuals, but which do not justify 
the outlay of much capital. They are still being worked very 
much as they were twenty years ago, and the original digger 
is still to be found there with all his primitive appliances, 
living his free arduous life, often with but scanty fare, and 
occasionally diversified by a trip to Kimberley. The result 
of amalgamation has been to increase the activity at the 
River Diggings, where there are now probably nearly a 
thousand white men at work, in addition to their native 
labourers. In 1889, the Government revenue from claim 
licences, &c., amounted to a little over £6000, being an increase 
of £1000 on the revenue received in 1888, while in 1890 it 
rose to £9500. The approximate weight of diamonds found 
at all the River Diggings has remained pretty constant for 
several years past, having seldom much exceeded 30,000 
carats per annum, that is, about one per cent, of the weight 
produced at the Kimberley Mines, but the quality of the 
river stones is superior even to those of Jagersfontein, the 
former having generally about twice the value of the average 
price realised for Kimberley stuff. During the year 1890, the 
approximate weight and value of diamonds imported into 
Kimberley from the Barkly Division were 28,122| carats, 
valued at £79,231 lis. Sd. (data supplied by the Detective 
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Department), equal to 56s. per carat. The value of the 
production of the Kimberley Mines during the same period 
was only 31s. l^d. per carat.* 

There are a number of Dry Diggings in the Barkly District, 
similar in formation to the Kimberley Mines, but none of 
them has proved payable. 

It is only since the establishment of the Board for the 
Protection of Mining Interests in 1882, that accurate statistics 
have been compiled of the value of the production from each 
mine, and also of the imports of diamonds into, and exports 
from, Kimberley; but from the Postal and Customs Keturns 
an approximate estimate may be formed of the production 
prior to 1882. Comparing all available sources of informa- 
tion, it may be confidently stated, that the total weight 
of diamonds exported up to the end of 1892, has exceeded 
fifty million carats, of a total value of nearly seventy 
millions sterling. As about five million carats go to a ton, 
the weight of diamonds exported has amounted to over ten 
tons. K piled into a heap, they would form a pyramid 
6 feet high, with a base 9 feet x 9 feet; or they would fill 
a box 5 feet x 5 feet x 6 feet. 

The above estimate of the total value of diamonds exported 
to date (1892) makes a small allowance for the diamonds 
known to have been exported through private and illicit 
channels. The Official Ketum of diamonds exported from the 
Cape Colony, compiled by the Collector of Customs, gives the 
total value for the twenty years from 1872 to 1891 inclusive, 
at £58,110,923. To this must be added at least a couple of 
millions for diamonds exported prior to 1872, and a further 
four millions for the exports of 1892, making a total of sixty- 
four millions sterling from the discovery of the Fields to the 
end of 1892, so that the above estimate of seventy millions 
assumes only 8^ per cent, of the total to have been illicitly 
exported, which is probably far below the actual figure.t 

For the past five years the value of diamonds exported has 
remained at between four and four-and-a-quarter millions per 

* See p. 76, for * 1892 Returns from the River Diggings.' 
t Appendix II. — Gross Value of Diamonds exported. 
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annum, and this appears to be the maximum value the market 
can take without unduly affecting the price. 

It has been shown in the previous pages how the control of 
the diamond industry has gradually passed into the hands 
of a powerful Corporation, which for the first time in the 
history of the Fields has enabled shareholders to depend on 
reasonable and regular dividends. The annual expenditure in 
labour, supplies, machinery, &c., may be gathered from the 
following statement of payments made by the De Beers Con- 
solidated Mines, Limited, in the Cape Colony and in Europe, 
during the period from 1st January to 31st December, 1891 : — 



Wages and payments to contractors 

Bents, licences, salaries and incidental expenses . 

Trade accounts (purchased in Colony) 

Produce • . 

Fuel, wood 

Plant and mechanical stores, plus railage on this andl 

imported stores . • / 

Railage on coal ••.•.. 

Dividends : — 

Paid in Colony 

Paid in Europe 

Interest on debentures : — 

Paid in Colony 

Paid in Europe 

Interest paid to shareholders of companies leased! 

by us / 

Material purchased in London, such as machinery, &c. 

£ 



Payments 

made in the 

Colony. 



£ 

790,000 
93,01)0 

220,000 
23,000 
15,000 

75,000 

115,000 

300,000 



3,000 
35,700 



1,669,700 



Payments 
made in 
Europe. 



i 

• « 

• 1 

• i 




m I 

588 


,000 


253 


,000 


58 


,000 


66 


,000 


965 


,000 



Meanwhile, there is no doubt trade and population have 
declined from what they were some years ago ; but it must be 
borne in mind that many causes have been at work, in addi- 
tion to the amalgamation of the mines, which largely account 
for this shrinkage. The northern extension of the railway is 
one cause, the rise of Johannesburg and the transfer of the 
share market from Kimberley is another. 

The permanence of the leading industry of the Colony, how- 
ever, is now assured, and, with a yearly expenditure of about 
a million sterling at the mines, there will always be steady 
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employment for a large number of men at good wages, and 
a considerable amount of trade. Attempts have frequently- 
been made by the trading and general community of the 
diamond-fields, not directly interested in the mines, to induce 
the legislature to interfere, with the object of alleviating 
distress and bringing about a return of prosperity, by the 
Government either acquiring and throwing open new mines, 
or compelling the working of old ones. In 1891, a Select 
Committee was appointed by the House of Assembly to 
consider the wisdom of these proposals, but after taking 
extensive evidence the majority of the Committee were 
strongly averse to any artificial interference with the ordinary 
course of trade, or to the Government undertaking any 
financial responsibility for the promotion of a hazardous and 
speculative business. The distress and poverty, which were 
proved to exist in Kimberley, were declared to have arisen 
from natural causes, such as those indicated above, and it was 
considered that they must be left to natural remedies.* The 
remedy will, no doubt, be found in the opening up of new 
centres of industry, which will gradually absorb the poor and 
unemployed population of Kimberley. 

The following interesting statistics are compiled from the 
Eeport of the Inspector of Mines, Kimberley, for the year 



1892 :— 



TABLE A. 

Size of the Mines. 



Name of Mine. 



Kimberley 
De Beers . 
Dutoitspan 
Bultfontein . 

St. Augustine's 



Area of the 
Surfjace-openiiig 
in Acres, in the 

Year 1890. 



{ 



31-00 
18-68 
35-05 
27-00 
No surface- 
opening 



} 



Area at the 
Level of the 

"Hard 
Rock" in 

Acres. 



4-55 
10-12 



Area of 
Claim-gronnd 
being worked 
atendof 1892, 
in Acres. 



2-69 
5-97 



Number 

of Claims 

in 1892. 



1869* 
1662t 



Deepest 
Working- 
Level, ta 
Feet. 



Deepest 
Sinking, 
in Feet. 



At end of 1892. 



1000 
1000 

210 
800 



1261 
1097 



809 



* Equals 38^ acres. 



t Equals 34J acres. 



* Report of the Select Committee on Griqualand West trade and busi- 
ness. Capetown, 1891. 
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TABLE B. 
Daily Average Number op Persons Employed at the Mines in 1892. 



Name of Mine. 



Above OroTind. 



White. 



Kimberley 

De Beers • 

Dutoitspau 

Bultfontein . 

St. Augustine's 
Otto's Kopje . 



Grand Totals 



372 



693 



Native. 



982 
2098t 



No record 



No record 



9 
3 



1359 



15 
54 



4736 



Below Ground.* 



Total. 



White. 



133 
229 



Native. 



White. 



822 



1812 



No record 



No record 



10 



13 



372 



2647 



505 

922 
96 

186 

19 
3 



1731^ 



Native. 



Gbakd 
Total. 



Bate of Wages 
per Week. 



1804 

3910 
654 

933 

28 
54 



7383 



2309J 

4832 
750 

1119J 

47 

57 



{ 



9114 



White. 



£4 108. 
to £6. 

Do. 
£3 58. 
to £6. 

£3 108. 
to £5. 



Native. 



2l8. in 
Com- 
pounds. 

Do. 
168. "with 
lodging. 
168. 6d. 

with 
lodging. 



♦ In the beginning of 1893, the De Beers Company, at the request of their 
miners, adopted the eight hours shift for all persons employed undergroimd. 

t Including 701 convicts. 

X The percentage of nationalities of white employes is as follows : — English, 50 ; 
Scotch, 12 ; Irish, 5 ; Colonial, 28 ; European, 3 ; other, 2 ; = 100. 



TABLE C. 

Summary of Accidents in and about the Mines during the Year 1892. 



Name of Mine. 


Nnniber of 

separate 

Accidents. 


Number 
of Sufferers. 


Number of Persons 
Killed. 


Number of Persons 
Injured. 

• 




White. 


Coloured. 


White. 


Coloured. 


White. 


Coloured. 


Kimberley • . . 
De Beers . . . 

Dutoitspau . . 
Bultfontein . . 
St. Augustine's 


37 
55 

7 

37 

1 


12 
9 





30 

58 

7 

40 

1 


5 
4 





9 
29 

3 
12 

1 


7 
5 





21 
29 

4 
34 




Totals . . . 


137 


21 


142 


9 


54 


12 


88 


Percentage of total 
of employes . 


[ number'! 


1-21 


1-93 


0-52 


0-73 


0-69 


1-20 



'6 
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TABLE D. 

Number axd Nominal Horsk-power op Steam Engines in Position at the 

Mines at the End of 1892. 





Class of Engines. 


Name of Mine. 


Winding. 


Washing. 


Pumping. 


Locomotive 
and other. 


All Classes. 




No. 


Nom.HP. 


No. iNom.HP. 

1 


No. 

1 
2 
3 
1 

■ « 

1 


Nom.HP. 


No. 


Nom.HP. 


No. 


Nom.HP. 


Kimberley 
De Beers . 
Dutojtspan . 
BultfonteiQ . 
Otto's Kopje . 
St. Augustine's 


8 
4 
8 
5 

1 
2 

28 


320 

304 

130 

96 

10 

38 


4 
9 
8 
2 
1 
1 

25 


87 
165 
133 
60 
10 
16 


100 
56 
26 
16 

• • 

40 


11 

17 

4 

5 

• • 

1 
38 


141 

245 

40 

72 

• . 
1 


24 
32 
23 
13 
2 
5 

99 


648 
770 
329 
244 
20 
95 


Totals . . 


898 


471 


8 


238 


499 


2106 



At Kimberley Mine there were also, on an average, 115 
horses and mules in daily use, and at De Beers, 280. No 
record is given of the number of cattle at work at the other 
mines. 

FueL — The cost of coal per ton of 2000 lbs. is returned as 
follows : — English, £8 10s. ; Indwe, £3 17s. ; and Cyphergat, 
£2 lis. 6d. ; Wood, £2 per 2000 lbs. 

Debris Washing. — In addition to the labourers given in 
Table B, a daily average of 48 white men and 475 natives 
were employed in debris washing around Kimberley Mine. 
This process of searching for diamonds is analogous to the 
re-treatment of tailings on the gold-fields, but the accumula- 
tion of diamondiferous* debris on private stands is now almost 
exhausted. It affords, in most cases, a very precarious 
livelihood to the workers. 

The Biver Diggings. — " The approximate weight and value 
of diamonds imported into Kimberley from the proclaimed 
diggings in the Barkly West Division, inclusive of diamonds 
found in the proclaimed alluvial diggings in the Kimberley 
division, during the year 1892, were 64,706f carats, valued at 
£149,519 Is., to which add 5576J carats, valued at ^212,454, 

* Though diamondiferous is scarcely an English word, it has been so 
generally used in connection with the industry for years post, that it is 
impossible now to suppress it. 
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diamonds found on unproclaimed diggings on riparian farms 
in the Kimberley division." These returns show an average 
value of 46s. per carat, as against 25s. 8d. per carat, the 
declared average value per carat of the total exports of 
diamonds from South Africa during 1892. (See Appendix II.) 
It will be noticed that the output of the Kiver Diggings has 
doubled during the last two years, forming now nearly 4 per 
cent, of the total value of diamonds exported from Kimberley. 
" The approximate number of diggers (inclusive of certificated 
miners) at work on the various alluvial diggings is from 1300 
to 1400 ; of these, about 1000 are white, and the remainder 
coloured," besides " upwards of 3000 natives, at wages of 10s. 
per week with food, and 15s. per week without food." The 
most actively worked of the alluvial diggings during 1892 
were Klipdam, Gonggong, Hebron, Winter's Rush, Waldek's 
Plant, and Holpan. 
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The existence of gold in South Africa has been known much 
longer than the existence of diamonds, but a variety of causes 
delayed the discovery of the most valuable reefs till only seven 
years ago. Within four years of the discovery of the first 
diamond, Kimberley Mine had been discovered, and the 
extent of the diamondiferous area been pretty accurately 
defined. The early gold-hunters had not the same good 
fortune to stumble across the richest mines at the very outset. 
It is evident from the recent investigations in Mashonaland * 
that gold was worked there many centuries ago, long previous 
to the Portuguese settlements on the East Coast, probably by 
the Arabs in pre-Mohammedan times ; but it was only twenty 
or thirty years ago that the travels of Hartley, Baines, Mauch, 
and others, established the existence of the Northern Gold 
Fields, and drew the attention of European capitalists to 
them. In the years 1866 and 1867, this little band of intrepid 
explorers discovered the Tati fields,t and penetrated to the 
banks of the Zambesi. They announced their discoveries in 
glowing terms, which time may yet prove to have been not 
unwarranted; but the difficulty and expense of reaching 
those then almost inaccessible regions, the dangers and hard- 
ships of the journey, and, above all, the superior attractions 
off'ered by the Diamond Fields, which were discovered almost 
at the same time, frustrated their attempts to secure the 
financial support necessary to follow up their discoveries ; and 

* Appendix XV. — Gold in Mashonaland, p. 181; also Appendix XIU, 
p. 163. 

t Appendix X. — The Tati gold-fields. 

a 
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they passed away, as so many pioneers have done, for others 
to enter into the fruits of their labour,* Two interesting 
circumstances, however, deserve to be mentioned, as illus- 
trating the irony that attends human effort, even when most 
wisely directed. In 1869, the late Thomas Baines conducted 
an expedition from Durban to the gold-fields of Matabele- 
land. In the course of his journey he passed through 
Potchefstroom and Pretoria, and, in consequence, close to the 
present site of Johannesburg, Avithout dreaming of the wealth 
that was lying under his feet. That is irony number one. 
The second noteworthy fact is this : in Baines' Map, which 
accompanies his book on the Gold Regions of South-Eastern 
Africa, the following entry may be read : " Farm of H. 
Hartley, Pioneer of the Gold Fields.'' That farm is actually 
situated on Witwatersrand, where this famous elephant-and- 
gold-hunter retired to meditate, no doubt, on the incredulity 
of the world that would not believe in the existence of gold 
in South Africa ! 

We have probably lost all recollection of what travelling 
meant in this country twenty years ago. From Pietermaritz- 
burg to Tati, a distance of 829 miles, occupied three months 
by bullock wagon, the only available means of transport. 
The railway from Cape Town only extended as far as 
Wellington, a distance of forty-five miles; and to reach 
the Diamond Fields from there, Baines says, "the road for 
386 miles is over a Karroo desert, which in certain dry seasons 
of the year presents considerable diflBculties to travellers." 
No wonder, then, that with Kimberley mine in full swing, 
people were content to leave the exploration of the com- 
paratively unknown country north of the Vaal to a future 
generation. Still, some progress Avas made. In 1873, the 
Landdrost of Lydenburg, (about lat. 25°, long. 31°), announced 
the discovery of alluvial gold, thirty-three miles east of the 
town. A couple of years previously reef gold had been found 

♦ Having reached Lobengula's Kraal, in April, 1870, Mr. Baines received 
permission from the Matabele King to dig for gold anywhere between the 
Gwailo and Ganyona rivers. Nearly twenty years later, in November, 1887, 
Mr. C. D. Eudd secured from the same chieftain the concessions which led to m 
the formation of the Chartered Company. 
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a huAdred miles further north, at Eersteling and Marabastad, 
(lat. 24°, long. 30°), and companies were formed in Natal and 
England to work these various fields, while several more 
adventurous parties started for the fabulous lands north of 
the Limpopo. 

The discovery of the Lydenburg fields gave the first serious 
impulse to gold-mining in South Africa, as tangible proof of 
their value was at once afforded in the shape of the many 
large nuggets that rewarded the original prospectors, and 
the alluvial diggings at Spitzkop, Macmac, Pilgrim's Kest, 
Waterfall, and Eotunda Creek, were scenes of considerable 
activity in the early years of the seventies. It is said that the 
number of diggers at work on the Lydenburg fields at one 
time amounted to 1500 men.* Many reefs were also dis- 
covered, but the means for thoroughly testing them were 
of course not available. In 1875, gold was found in the 
Kaap valley, fifty miles south of Lydenburg, and though the 
following year showed a slight increase in the output,t the 
results were after all disappointing. Then followed the war 
with Sekukuni, and the more deplorable Boer war, so that it 
was not till 1882 that the rush to the Devil's Kantoor put 
fresh vigour into the quest, and once more aroused public 
interest in the reputed mineral wealth of the country. After 
the war, the Boer Government had granted mining concessions 
to a few capitalists, with the idea of driving Englishmen out 
of the country. The hard terms insisted on by the Lydenburg 
concessionaires did indeed force the diggers to leave that 
district, but with the result that, compelled to seek a living 
elsewhere, they re-discovered the Kaap fields, and thus 
defeated the intention of the Government, as the new dis- 
coveries brought in a larger population of uitlanders than 
ever. As is well known, several Lydenburg properties were 
floated in London in 1883, but their failure to answer ex- 
pectations still further delayed the advent of capital from 
England, and it is to Colonial enterprise that the initial 
development of the Transvaal gold-fields must be attributed. 

In the same lyear, 1883, the Pioneer Eeef was discovered on 

* Appendix XL, p. 159. 

t Appendix XXIV. — ^Value of raw Gold exported from South Africa. 
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property belonging to Mr. G. P. Moodie, formerly surveyor- 
general of the Transvaal, and his farms were floated with a 
capital of £240,000 by a Maritzburg company. Vigorous 
prospecting was at once commenced, with such success that in 
1885 De Kaap was proclaimed a public gold-field, and the 
town of Barberton, named after the brothers Barber, arose in 
what was thought to be the centre of the richest gold-field 
in the country. There was reason to think so, for the first 
crushings from the Sheba Eeef Gold Mining Company, floated 
with the modest capital of £15,000, yielded eight ounces to the 
ton, and the assays of the tailings showed a further four ounces. 
This wonderful property, previously known as Bray*s Golden 
Quarry, after the discoverer, Mr. Edwin Bray, is a huge hill 
of gold-bearing rock, and on the strength of its undoubted 
richness everything in the nature of a reef, either in the 
immediate neighbourhood, or across the border in Swaziland, 
was readily floated at any price the promoters cared to name. 

When the account of these discoveries reached England, in 
September, 1886, the Times devoted a leading article to 
describing the new Eldorado, and the effect of such recogni- 
tion was simply intoxicating on the Colonial public. The 
gold-mania had at last fairly taken possession of the country, 
and much of our available cash was soon sunk in providing 
capital to work properties, most of which a little investigation 
would have shown it was hopeless to make payable under the 
conditions then existing. But when men are gambling in 
shares they have souls above such petty considerations as 
dividends. In the boom of 1886, the Sheba Hill was always 
spoken of as " a mountain of gold " capable of turning out 
millions. The £1 shares of the Sheba Company rose to over 
£100, which brought up the selling price of the property to 
a million and a half sterling ; while shares in other Barberton 
mines, on which absolutely no work had been done, such as 
the Oriental and the Kimberley Imperial, rose to twenty or 
thirty times their nominal value. Disappointment and ruin 
naturally followed, and the Kaap fields have not yet re- 
covered from the ill-repute engendered by the mad specula- 
tion of seven years ago.* The Sheba mine alone has to some 

Appendix XII. — ^De Kaap Gold-fields. 
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extent justified the original reports of its richness, and stands 
to-day ninth or tenth in the list of gold-producing and 
dividend-paying companies in South Africa, turning out 
regularly about 3000 ounces per month, which is fully half 
of the total output of the whole of the Kaap and Swaziland 
fields.* The Kaap, however, is by no means the worst failure 
that preceded the inauguration of gold mining in South 
Africa on a sound basis. It is scarcely necessary to revive 
the memory of the great expectations that were formed of 
the future of the Malmani fields six years ago, nor, in a 
lesser degree, of the hopes that were entertained about the 
same time of establishing a payable field, within the borders 
of the Cape Colony, at the Knysna.t 

It would have gone hard with our reputation as a gold- 
producing country, and the whole thing would probably have 
been condemned as another African swindle, had it not been 
for the discovery of Witwatersrand, which happened just at 
the moment when Barberton was at its lowest ebb. As early 
as January, 1884, Mr. Fred. Struben was busy prospecting on 
Witwatersrand for his elder brother, Mr. H. W. Struben, and 
a few months later he discovered the first conglomerate beds, 
to which at the time he did not attach very great importance, 
as his attention was naturally more directed to the quartz 
reefs, on one of which the Strubens erected their first five- 
stamp battery towards the end of the following year. Their 
enterprise in so doing undoubtedly entitles them to the credit 
of being the true pioneers of the most wonderful gold-field in 
the world. They crushed several samples of conglomerate, the 
best of which yielded only 8 dwts. to the ton, but some little 
time elapsed before the significance of the new formation they 
had discovered dawned upon them. It is not sufficiently 
known how little mere chance had to do with the discovery.^ 
Mr. Struben had spent £11,000 on Witwatersrand alone 
before he made a single shilling. But he and his brother 
were old hands at the business. Mr. F. Struben had been one 
of the first prospectors in Lydenburg in 1872, and had 

♦ Appendix XXXIL— De Kaap Output in 1892. 

t Appendix XVL — Gold in the Cape Colony. 

X Appendix XI. — ^Mr. Struben on the Mineral Wealth of the Transvaal, 
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subsequently roamed over the greater part of the Transvaal in 
search of gold and other minerals. In 18S3, he prospected 
the Waterberg district, in the north-west of the Republic 
(which Mr. Struben considers a most promising gold-field), so 
that he had had twelve years of pretty varied experience, and 
had survived many disappointments before fortune finally 
smiled upon him on Witwatersrand. It was in the early part 
of 1886, that a servant of the Strubens, named Walker, 
while visiting the farm Langlaagte in that district, a couple 
of miles to the west of where Johannesburg now stands, dis- 
covered what is now known as the Main Eeef Leader, and a 
few weeks later Mr. F. Struben and Mr. J. Bantjes struck the 
same reef on Vogelstruisfontein, a few miles further west. In 
July of that year, the first sample of conglomerate taken from 
the Bantjes Eeef, was panned in Kimberley. Among those 
present at the panning was Mr. J. B. Robinson, who was so 
well satisfied with the prospects, that the very next day he 
set off for the Eand, and, leaving the Barberton coach at 
Potchefstroom, arrived by cart amongst the few miserable 
tents and shanties which were all that then formed the 
nucleus of what was destined to grow into the town of 
Johannesburg. By the 22nd of July, Mr. Eobinson had 
completed his purchase of the Langlaagte Estate for the sum 
of £7000. The wiseacres thought him mad, and frankly told 
him he had paid £7000 for a cabbage farm. But he went on 
with his pannings, and in September secured a half share in 
the " Eobinson " property for £1100, and two months later 
paid £12,000 for the other half. What follows is matter of 
history. The Langlaagte Estate and Gold Mining Company, 
floated with a capital of £450,000 on 2nd of January, 1888, 
has turned out £950,000 worth of gold in five years, and 
returned £330,780 in dividends to shareholders. The 
Eobinson Company, with a present capital of £2,750,000, 
has produced over £1,400,000 worth of gold since its formation 
in 1888, and paid £570,937 10s. in dividends.* Not a bad 
return from properties costing originally £20,000. 

But these brilliant results were, of course, not immediately 
forthcoming. It seems that most new fields pass through at 

.* From Fifth Annual Reports for the year ended 31st Decemher, 1892. 
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least four stages before their position is firmly established. 
There is, first, the period of discovery, when no one believes 
in them, outside a small circle of enthusiasts. Then follow 
the first results, which are generally enormously over- 
estimated, and speculation based on these exaggerated 
estimates leads to a reaction, and to a despondency as un- 
reasonable as the previous expectation of gathering figs from 
thistles. Finally, when men have come to their senses, they 
recognise that solid work is the only sure foundation of 
success. No one acquainted with the manner in which the 
Witwatersrand mines are at present being worked will deny 
that directors have profited by the salutary lessons of the 
past, and are to-day honestly endeavouring to place their 
companies on a permanent dividend-paying basis. But before 
describing what has been actually achieved in this direction, 
it will be well to give a short sketch of the physical and 
geological features of the district, and of the manner in which 
the gold occurs, and is won. 

Witwatersrand is the watershed of two great river-systems, 
the highest ridge of an extensive plateau, the High Yeldt of 
the Transvaal, which stretches almost due east and west a 
distance of some 300 miles. On the north of the Rand all the 
streams flow into tributaries of the Limpopo, on the south into 
the Vaal, and thence into the Orange Eiver. The town of 
Johannesburg, 26° 11' 44" S. lat., 28" 3' 45" E. long., situated 
5735 feet above the sea,* is practically on the summit of this 
elevated land, which falls away rapidly towards the north, so 
rapidly that Pretoria, only thirty-five miles ofi*, is 1600 feet 
lower. This gives Johannesburg its unique climate, and makes 

* " Mr. Edward H. V. Melville, the well-known Government Surveyor, has 
lately accurately determined the exact latitude and longitude of Johannes- 
burg from a point which practically constitutes the exact centre of the town. 
The latitude, as determined by Talcott's method from fifty observations of 
double stars, was 26 degrees 11 minutes, and 41*2 seconds. The longitude, 
one hour 52 minutes and 10 seconds, E&st, was determined by signals sent 
from Johannesburg to the Royal Observatory, Capetown, and vice versa, 
Mr. Melville's astronomical hut being directly connected by. telegraph with 
the Observatory. A Repsold Geodetic-Theodolite was used, an instrument 
of the finest possible make, costing some £300. The height of Johannesburg 
at the Park Station, as determined by the railway engineers, is 5735*7 
English feet." — The S, A, Mirdng Journal, Johannesburg, 27th May, lS93i 
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it, for its latitude, one of the coolest spots in South Africa. The 
winter is not more severe than in Kimberley, but the summer is 
delightful. In Kimberley there are often eight months of hot 
weather in the year; in Johannesburg barely four months, 
during which unbearably hot days are rare exceptions. There 
is a plentiful natural supply of water, and a fertile soil, in 
which trees grow with marvellous rapidity. Five years ago 
there was hardly a tree to be seen on the Eand, except 
surrounding the old homesteads ; and now there are hundreds 
of gardens with green hedges, and in Doornfontein, and other 
suburbs, many of the roads vividly recall the country lanes of 
England ; while extensive plantations are springing up in the 
outskirts in every direction, and in a few years will be most 
valuable forests of mining timber. In the summer time the 
whole veldt is carpeted with rich verdure, which the liberal 
rainfall keeps green and fresh for the greater part of the year. 
The volcanic agencies that have been at work, supplemented 
by a long period of denudation, have formed a succession of 
parallel ranges of hills, intersected by small valleys and ravines, 
each with its own little stream, where ferns grow profusely, so 
that the picnic resorts around Johannesburg are not without 
attractions to lovers of natural beauty. 

Johannesburg cannot at present be called a beautiful town, 
though it is undoubtedly destined to become one of the finest 
cities in South Africa, and probably the largest. The business 
portion of the town will shortly consist of a solid mass of 
handsome double and three-storeyed buildings. The streets 
are being macadamised, and lighted with gas and electricity, and 
tramways extend from one end of the town to the other, a 
distance of three miles. There are fourteen or fifteen difierent 
suburbs, and though hundreds of houses are constantly in course 
of erection, the supply of dwelling accommodation does not keep 
pace with the demand. In the early days of the Diamond 
Fields people were content; to live in wood-and-iron houses, 
showing their want of confidence in the future of the industry, 
or their intention of not permanently settling in the country. 
The residents of Johannesburg, on the other hand, are evi- 
dently well satisfied with their surroundings and prospects, as 
they have provided themselves from the outset with substantial. 
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well-built houses, furnished in a European style of comfort. 
The shops compare favourably with any in South Africa, and 
are stocked with all the most modern wares and the latest 
fashions, and many of the large English makers of machinery 
and mining appliances have their own emporiums in the town. 
The population of Johannesburg, according to the Census 
taken early in 1892, was as follows : — 



Adult Whites 
Whites under 16 
Natives (chiefly male.s) 
Total Whites 
Total Inhabitauts 



10,137 

4,868 

6,710 

15,005 

21,715 



This is merely the population within the area controlled by 
the Sanitary Board, and does not include the mines, which in 
the immediate vicinity of Johannesburg (from the Langlaagte 
Estate on the west to the Metropolitan Company on the 
east) are estimated to contain 15,000 Europeans and natives 
together ; nor does it comprise the residents in Doomfontein, 
estimated at 2000 ; nor the outlying suburbs of Booysens, 
Ophirton, Schweitzers, and Auckland Park, estimated at 1000 
— showing a grand total of 41,000 inhabitants, not in- 
cluding the mines westward of Langlaagte and eastward of 
the Metropolitan Company. The average number of labourers 
employed by the mines in 1892 was estimated at 2791 whites, 
and 25,858 natives; but the latter are now said to number 
35,000.* 

There are a number of rising townships situated along the 
line of the Main Keef, the most important of which at present 
are Boksburg on the east, and Krugersdorp on the west, con- 
nected by a light railway primarily constructed to supply the 
town and mines with coal. These two townships are each about 
15 miles from Johannesburg, or about 30 miles apart ; and 
from Boksburg, where the nearest collieries are situated, the 
railway is continued a further 10 miles to the more important 
coal mines at Brakpan and the Springs.f The main trunk 

* See * Witwaterarand Chamber of Mines Keport fur 1892,' pp. 106 
and 21. 

+ " The proximity of large beds of coal t*o the Witwatersrand has proved of 
incalculable benefit in the development of the gold mining industry. Local 
coal has been supplied for local gold mining, and although the cost of fuel is 
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line from the Cape is connected with this coal tramway at a 
place called Elandsfontein, about midway between Johannes- 
burg and Boksburg, and proceeds from there direct to Pretoria, 
so that Johannesburg is not situated on the main-line of 
railway, but on a branch-line, which unnecessarily increases its 
distance from the coast-ports by nearly 20 miles, a cause of 
just complaint by its inhabitants, who are the chief customers 
of the railway. Under an agreement entered into between the 
Cape Colonial Government and the authorities at Pretoria, on 
the 10th December, 1891, the main trunk line from Bloemfon- 
tein has been completed to Viljoen's Drift on the southern 
bank of the Vaal, whence the extension to Pretoria has been 
constructed and is worked by the Netherlands South African 
Railway Company, the owners of one of the many mischievous 
monopolies, or concessions, with which the Eepublic is bur- 
dened. The same Company is building the railway from 
Delagoa Bay to Pretoria, which will pass through Middelburg 
and have a branch line to Barberton. It is at present only 
open from Lorenfo Marques, on the east coast, to a few miles 
beyond Krokodilpoort on the boundary of the Portuguese 
territory,* and it will probably not be completed for some years 
to come. Until this event happens it is supposed that the 
Government wiU not sanction a railway connection with Natal, 
whose line has been completed to the border at Charlestown, a 
distance of 304 miles from Durban and about 135 miles from 
Johannesburg. The first railway communication between 
Johannesburg and the coast, via the Cape-Orange-Free-State 
line, was finished on the 8th September, 1892, and the first 



unduly increased by the heavy rate charged by the Netherlands Kail way 
Company for transport, these fields have nevertheless an enormous advantage 
over the oth^r districts which have either to use imported coal, or bring it 
from a distance within the State itself." The average cost of the coal 
delivered on the gold mines is from lOs. to 2.5s. a ton, according to the 
distance of the mine from the colliery, and the quality of the coal is from 
50 to 70 per cent, of Welsh steam coal. The output of the Transvaal Coal 
Trust Company, Limited, during 1892 was 181,569 tons. This Company 
owns the Brakpan Colliery, and is by far the largest producer of coal in the 
Transvaal, giving over 60 per cent, of the total Kand consumption. — 
Id. p. 107. 
* See map at end of volume. 
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through train from the coast arrived at Johannesburg on the 
15th, the through distances being as follows : — 

From Capetown . . . . . . . . 1014 miles. 

„ Port Elizabeth .. .. .. 714 „ 

„ East London .. .. .. 666 „ 

When the two eastern lines are, completed, the distances 
will be : — 

From Durban . . . . . . about 440 miles. 

„ Delagoa Bay . . . . „ 395 „ 

These figures speak for themselves, and though unfortunately 
at the present time the two English colonies are engaged in a 
war of tariffs in which both are impoverishing themselves for 
the benefit of a foreign State, it is evident that Delagoa Bay 
and Durban are the natural ports of the Transvaal, and that in 
the long-run the geographical position must assert itself. 

The Transvaal gold-fields present many striking and novel 
features, interesting alike to the geologist and the practical 
miner. In the older gold-countries of the world, in Kussia, 
America, and Australia, at least half the gold produced has 
been found in great alluvial deposits, and the remainder in 
veins traversing the mountain ranges, from which the alluvial 
gold has been derived. The conditions of the occurrence of 
gold in South Africa are very different. The amount of 
alluvial-gold hitherto produced in this country is so insignifi- 
cant as to be hardly deserving of mention ; and yet, in so 
large an area, which has been so little explored, it is impossible 
to say what mineral deposits may not be met with in the 
future. In these older mining-countries, the accidental dis- 
covery of large nuggets in the drifts and old river-beds led to 
the gold being traced to its source in the mountains. Here it 
is all very different. We have discovered no extensive alluvial 
fields, and what we call " Keefs *' are not reefs in the usually 
accepted sense of the word. In the Barberton district, the 
most valuable mines are in massive beds of quartzite^ carrying 
gold distributed in rich zones throughout a great body of rock. 
In the Lydenburg, and other districts, the gold is found in 
thin lands of quartz^ interstratified with the shales and sand- 
stones, and not cutting across the strike and dip of the strata. 
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as is the common practice of the great gold-bearing fissure- 
veins of other countries. Finally, in the Johannesburg mines, 
and similar formations scattered at isolated points over South 
Africa, the gold occurs in conglomerates interbedded with sand- 
stones and quartzites, and these, the most novel, if not unique, 
gold mines, are the most extensive and valuable deposits of 
gold as yet discovered in the country. 

The broad lines of the geology of the Transvaal are sufiS- 
ciently simple. The granite, which stands out so boldly at 
the Paarl, which strews the shore at Sea Point, and in many 
of the bays around the Cape Peninsula, and which forms the 
base of Table Mountain, probably extends as a basement 
through the whole of South Africa, but over the greater 
portion of that area it is covered by an immense thickness of 
sedimentary rocks, and it is only on approaching the Vaal 
river that the granite reappears at the surface. There is a 
great outcrop of granite immediately south of the Vaal, be- 
tween Parys and Heilbron, in the Orange Free State ; another 
outcrop between Johannesburg and Pretoria ; and still further 
north, along the whole eastern frontier of the Transvaal, the 
granite constantly comes to light.* Besting immediately on 
the granite occur the principal gold-bearing rocks of South 
Africa, divided by geologists into a lower and a more recent 
series, both consisting more or less of quartzose strata, the 
upper series^ being interstratified with beds of conglomerate. 
After these beds had been laid down, — horizontally, of course, 
by the currents of water which brought the constituents of the 
rocks from now unascertainable regions, — a great intrusion of 
igneous rocks took place, bursting through the granite, and 
tilting and dislocating the horizontal beds above, which were 
still probably covered by water. Then followed a long period 
of comparative calm, during which a further series of horizontal 
beds was deposited on the top of the tilted beds, culminating 
in the coal measures, the most recent of the existing sedi- 
mentary rocks of South Africa. " This period of deposition 
was probably attended with a still further inruption, or at 
least a movement, of the trappean rocks." Next occurred " a 
gradual upheaval of the whole system, accompanied by con- 

* See map at end of volume. 
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siderable denudation, resulting in the exposure of parts of the 
lower series, and also of the intrusive igneous rocks, by the 
removal of the overlying strata. In the eastern parts of the 
country this upheaval apparently resulted in a very pronounced 
folding together of the lower strata, then probably in a pasty 
condition, and the entire removal of much of it, with the whole 
of the newer beds, from the surface of the granitic rocks 
below." Finally, we have to imagine " a very long extended 
period of subaerial denudation lasting to the present time, 
during which all the surface and alluvial deposits were laid 
down, and the land surface gradually assumed its present 
contour. This long sequence of geological action leaves us 
with the lower series of sand-beds mostly converted into 
quartzites, the clays into shales, schists, and flagstones, and 
the beds of pebbles into conglomerates." {Alford, on the 
Geological Features of the Transvaal, pp. 10, 11.) 

ThQ older quartzites are strongly developed around De 
Kaap valley, and it is in these rocks that the famous Sheba 
Mine is situated. The same formation covers a great portion 
of the Low Country, which is now attracting so much attention, 
owing to the active mining going on in the Silati and Letaba 
valleys, where the gold occurs in quartz reefs interbedded with 
the slaty rocks.* Quartz veins are also plentiful in the Kaap 
district, but they are generally the filling of surface fissures. 

The sandstones, quartzites, and interbedded conglomerates 
of the High Veldt and Witwatersrand district, are met with 
again on the higher levels of the Kaap district, and in 
Swaziland, and across the border in Natal, and Zululand,t and 
the Free State,t as well as in the far north, in the Murchison 
Kange, and the other hills of the Zoutpansberg district. The 
conglomerates usually carry gold, but it is only in the neigh- 
bourhood of Johannesburg, with very few exceptions, that they 
have been found to be payably auriferous ; and it is notable 
that in this case they have been upturned and dislocated to a 
very marked degree, while in other parts of the country they 
are usually found almost in their normal horizontal position. 
In the Kaap district, the conglomerates are found capping 

* Appendix XIII. — The Low Country Gold-fields, 
t Appendix XVIII. % Appendix XYII. 
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the hills in small and isolated deposits, these being the 
remains of great masses of strata which have been removed 
by denudation. 

Mr. Charles J. Alford, F.G.S., to whom I am indebted for 
most of the preceding geological notes, has been kind enough 
to furnish me with the following graphic description of the 
gold-bearing rocks around Johannesburg : " The general idea 
of the structure of the Witwatersrand gold-fields may be 
taken from that of a broken-up plate, of which all the various 
pieces retain in some degree the localities of their original 
deposition, but have been turned up, and in many cases thrust 
over each other in all directions. We may follow out the idea 
by assuming a quantity of molten sealing-wax to have been 
injected between the broken fragments of the plate, and the 
whole cooled and consolidated. Follow this up by a general 
smoothing down of the surface, and we shall have a very 
fair model of the district in question. The upturned edges 
of the broken pieces of the plate appearing at the surface 
would then represent the various reefs with their enclosing 
sandstones, while the sealing-wax takes the place of the 
intrusive igneous rocks." 

And yet, though this is a true picture of the general forma- 
tion of the country, the plate must be imagined magnified a 
millionfold to represent the Kand fields, so that the several 
broken pieces become rock masses of considerable dimensions. 
The outcrops of the reefs extend in a practically unbroken 
line, striking almost due east and west, for several miles on 
either side of Johannesburg, which stands on the northern 
edge of the principal, or main reef, and in about the centre of 
this long line of outcrop. It is hardly worth while enumerat- 
ing the list of names which have been given to the several 
conglomerate beds, as it is certain that only a small number 
of them have as yet been discovered, and that the extent of 
the auriferous area cannot be calculated with the faintest 
approach to accuracy. What is known as the Main Beef Series 
comprises half-a-dozen parallel beds of conglomerate — locally 
called "BanJcety'' from its resemblance to the sweetmeat known 
in English as " almond-rock " — the outcrops of which extend 
for twelve or fifteen miles on both sides of Johannesburg, and 
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trend then on both sides towards the south. The separate 
beds vary in thickness from a few inches to 20 or 30 feet, 
and the whole series from 40 or 50 to over 200 feet. They all 
dip towards the south at varying distances apart, and at vary- 
ing angles from nearly vertical to nearly horizontal, and are 
repeatedly faulted and thrown out of line, but not to any very 
great extent so long as the east and west strike continues. 
Beyond these limits the disturbance is so considerable that the 
several reefs can no longer be followed, or identified with 
those of the Main Eeef Series, but that their gold-bearing 
value is not necessarily impaired by this want of continuity is 
proved by the returns of such mines as the Chimes, Nigel, 
and Eietfontein, on the east, and the Champ d'Or and Eand- 
fontein, on the west. There are several other series of 
outcrops south of the Main Keef, the most important of which 
at present is the Black Beef, situated five or six miles south 
of Johannesburg, and dipping also towards the south, but at 
a very flat angle. On going still further south, the outcrop 
of the Black Eeef is met with again, dipping this time towards 
the north. 

Before reaching the village of Boksburg, some twelve or 
fifteen miles east of Johannesburg, the regular easterly strike 
of the Main Keef Series ceases, and, as already remarked, ** the 
strata are broken up and thrown about in all directions, strike 
and dip altering completely every few hundred yards. There 
is, however, a distinct trending away of the outcrops towards 
the south, due, possibly, to the normal position of the edges 
of the basin-like deposits, but more probably to the direction 
of the axis of disturbance. The substructure of this part of 
the district is much obscured by surface deposits of detrital 
rocks, derived mostly from the disintegration of the reef series, 
and also by being overlaid by outliers of the upper series of 
rocks of the coal formation, by which, further to the eastward, 
the quartzite and conglomerate strata are completely covered, 
appearing only in small patches where the upper beds have 
been cut through by denuding forces. Under much the same 
conditions the same series of conglomerates and altered sand- 
stones can be traced through, and to the eastward of, the town 
of Heidelberg, for nearly sixty miles south to the Vaal Eiver, 
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in the neighbourhood of which they disappear under the sands 
and clays of the coal formation. In places they have been 
removed by denudation, and the lower clay beds, or the in- 
trusive trap rocks, appear at the surface ; in others they are 
covered with masses of detrital matter, but the formation is 
distinctly recognisable over the whole area. 

" To the westward of Johannesburg, also, after leaving the 
line of the Main Eeef proper, the continuity of individual 
strata is lost or obscured, but the characteristics of the series 
can be followed past Krugersdorp, south-west to Potchefstroom 
and Klerksdorp, a distance of about one hundred miles. The 
conglomerates appear to be very generally auriferous all along 
the line in a greater or less degree." "The country south 
of Johannesburg to the Vaal Kiver is much broken up by 
repeated intrusions of trap rocks, and covered by deep deposits 
of drift and detritus, the granite appearing occasionally in the 
beds of the streams where the overlying strata have been 
cut through and removed." (Alford, Geological Features, 
pp. 23-25.) 

" Turning north from Johannesburg and crossing the ridge 
of hills of the Witwatersrand, on the road to Pretoria, the 
geological formations of the district are passed in a descend- 
ing scale — first the stratified quartzites, and then the shales, 
schists and flagstones, until the granite appears from under 
them at the Yokeskey Spruit." 

"In the granite rocks occur mineral deposits entirely 
different from those hitherto noticed, and which may be 
classed as follows : 

(a) Surface fissures in the granite, filled with quartz, 
which is often to some extent auriferous near the 
surface, but extends to no great depth. 

(h) True fissure-veins, usually faults in the granitic rocks 
not terminable in depth, and carrying, as far as has 
yet been ascertained, argentiferous copper and lead, 
with antimony and many other minerals, but little or 
no gold. ^ 

" The first class are of little value as workable deposits," — 
it was in these that the first discoveries of gold on Witwaters- 
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rand were made, and they have therefore considerable historical 
interest,* — " the yield of gold and extent of deposit being both, 
as a rule, very limited. The second are a class of deposits the 
importance of which it is hardly possible to estimate until 
they have been worked upon to a far greater extent than at 
present, but their possibilities may be almost anything." 
{Alford, pp. 29, 30.) 

The Transvaal Silver Mines, the Albert Mine, and the 
Willows Silver Mine are situated in this second class of 
deposits, in the Pretoria and Middelburg districts.! 

Eeturning to the Eand gold-fields, it will be noticed that 
the outcrop of what is probably the Main Eeef Series has been 
traced from the Yaal Eiver north through Klerksdorp and 
Potchefstroom to Krugersdorp and Johannesburg, and thence 
through Boksburg and Heidelberg south to the Vaal Eiver 
again, a distance of over one hundred and fifty miles. There 
are also the other series of reefs rilnning parallel to, and both 
north and south of, the Main Eeef proper, of which as yet but 
very little is known, though they have been proved in several 
instances to be highly auriferous, as in the case of more than 
one property on the Black Eeef, and also on the Eiet- 
fontein Estate, which lies about three miles north of the Main 
Eeef, and some eight miles east of Johannesburg. What the 
ultimate payable extent of this marvellous gold-field may 
prove to be, it is impossible to predict, but it is safe to say 
that it certainly covers several hundred square miles of 
country, that it contains vast deposits of mineral wealth 
which many generations will not exhaust, and that, in a 
word, it is, by far and away, the most valuable gold-field in 
the world. 

Having defined the locality and approximate extent of the 
Eand fields, we must now confine ourselves to that compara- 
tively small portion of it at present being actively worked. 
This portion extends from Eandfontein on the west to Heidel- 
berg on the east, a distance of some fifty miles, though, as has 
been already explained, between the latter town and the 
neighbourhood of Boksburg there is a stretch of about fifteen 

♦ Appendix XI. — ^Mr. Struben on the Mineral Wealth of the Transvaal, 
t Appendix XXII. — The Transvaal Silver Mines. 

H 
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miles over which the gold-bearing formation is overlaid by 
outliers of the coal measures. 

Between Kandfontein and Boksburg, a distance of over thirty 
miles, there is an absolutely unbroken succession of mines, 
most of them in full swing, and it may confidently be asserted 
that there is no such sight to be seen anywhere else in the 
world. The pithead-gears, which mark the strike of the reefs, 
rise in regular order every few hundred yards, and the whole 
country is studded with the batteries and other surface-works 
representing several millions of capital expenditure. 

It will naturally be asked. What evidence is there of the 
continuance of the reefs in depth ? They have been actually 
proved by boreholes to a depth of 2400 feet, and by the 
deepest shafts to a depth of 700 feet vertical, and 1000 feet 
along the line of " dip." But, as it is perfectly certain that 
the conglomerate beds were originally deposited horizontally, 
and as the outcrops of their upturned edges have been traced 
for a length of over 150 miles, it is impossible to conceive 
that the area of their deposition should not have had a breadth 
in some degree corresponding to its length ; and, as a matter 
of fact, the same series of beds is found outcropping south 
of the Vaal Eiver, in the Free State, but this time dipping 
towards the north.* On the eastern and western extremities of 
the reef the beds dip towards the centre. It has therefore 
become natural, with these facts before us, to speak of the 
Witwatersrand gold-field as a vast hasin of auriferous reefs, 
the rim of which, exposed by the upturned edges on the 
north, east, west, and south, dips everywhere towards the 
centre. 

The five or six parallel beds of conglomerate, which form 
what is known as the Main Eeef Series, differ very much, in 
their lateral extent, in distance apart, angle of dip, thickness, 
and richness. The thickest reefs are invariably the poorest, 
and the richest reefs are often, but by no means generally, 
the most vertical at the surface. All have a distinct tendency 
to flatten in dip as depth is attained, but no forecast can be 
made of the rate at which this will happen in any particular 
mine. In the immediate neighbourhood of Johannesburg, in 
* Appendix XVII. — Gold ia the Orange Free State. 



NOMENCLATURE OP THE REEFS. 



99 



the Jubilee, Salisbury, Wemmer and Ferreira mines, the reefs 
are almost vertical at the surface, the average dip being from 
75 to 80 degrees with the horizon, and these reefs, as is well 
known, are some of the richest on the Eand. For a couple 
of miles further west, however, in the Robinson, Crown Reef, 
and Langlaagte mines, the average dip is not much over 45 
degrees, and yet these mines are, on the average, even richer 
than the last named. On leaving Johannesburg, both on the 
east and west, the reefs become flatter, the average dip being 
about 45 degrees, rising in parts of some mines to over 60 
degrees, and again in others flattening to about 15 degrees at 
the surface. This proves pretty clearly the correctness of 
Mr. Alford's image of the broken-up plate. 

The following is a list of the " banket " beds of the Main 
Beef Series at present being worked : — 



Name of Beef. 


Thickness. 


Distance apart. 


Grade. 


North Reef . . . 


1 foot to 5 feet. 


20 feet to 100 feet. 


Trace to 1} oz. 


Main Reef . • . 


4 feet to 40 feet. 


Few inches. 


Trace to 1 oz. 


Main Reef Leader . 


6 inches to 6 feet. 


Few feet. 


i oz. to 10 oz. 


Middle Reef . . . 


6 inches to 4 feet. 


20 feet to 150 feet. 


Trace to 1 oz. 


South Reef . . . 


1 foot to 6 feet. 




i oz. to 50 oz. 



The outside beds are occasionally each split up into two 
separate reefs, known respectively as No. 1 and No. 2 North 
and South Keefs, and on some properties a few miles to the west 
of Johannesburg there is a further reef to the south of the 
South Eeef, known as the Bed Beef. The whole series of these 
six or eight reefs is by no means continuous along the line of 
outcrop, and their relative distance apart alters continually 
along the line of strike. They vary also constantly in thick- 
ness and in grade. The width across the whole series varies 
in different properties from under 100 feet to over 300 feet. 
The North Beef is generally poor, but is mined at a profit on 
several properties. The Main Beefy as its name implies, is 
the largest of all the deposits, and though it is little worked on 
at present, it undoubtedly contains a vast body of auriferous 

H 2 
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ore (averaging in places 6 to 8 dwts. per ton), to which attention 
will certainly be directed in the future. The Middle Reef 
is frequently mined to advantage in conjunction with its 
adjacent reefs. But the most important of all the deposits 
are the Main Beef Leader, and the South Reef from which up 
to the present nearly all the gold produced has been ex- 
tracted. These two beds, though small in comparison witli 
the other reefs, are still very considerable and persistent 
bodies of ore, averaging from one to two feet in thickness, and 
carrying gold in payable quantities along the whole length of 
the Band, say for twenty miles in an almost unbroken line. 
They are, therefore, probably the most valuable gold-reefs as 
yet known to exist in the world. In the Eobinson mine, 
the Main Eeef Leader, Middle and South Keefs, mined 
together, have yielded an average of 2 oz. of gold per ton 
of rock. 

The conglomerate beds, or banket-reefs, are composed of a 
mass of rounded quartz pebbles set in a hard cement, or 
matrix, of highly ferruginous quartzose matter. The pebbles 
vary in size from less than]|^that of a pea to exceeding the size 
of a hen's egg, and in colour from white to dark grey, with 
many variegated shades. The several reefs can generally be 
identified by the size, number, and colour of the pebbles. 
The gold occurs chiefly, if j not almost exclusively, in the 
cement, and to a large extent on the surfaces of the pebbles 
xind in the cavities of the matrix in which they are embedded. 
" It appears certain that the gold was not transported to its 
present position, in the form of native gold, by water; its 
origin is a curious and interesting problem. As has been 
already remarked, the deposits in question are by no means 
uniformly auriferous individually, nor are many of the beds 
auriferous at all. Many deposits have been found to be 
exceedingly rich in places, whilst others, and other parts of 
the same bed, are barren. It will be readily understood that 
where the edges of the beds are exposed at the surface, and a 
long period of quiet denudation has supervened, the outcrops 
will have become abnormally enriched by a process of geo- 
logical concentration. But there is more than this to be 
noticed, as rich portions of the deposits appear to occur, in 
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which no structural or other diflference can be dete<Jted from 
any other part, rather in the nature of zones than:pQo]j:ets or 
ore shoots, and to bear some regular relation to the position of 
the bed and the proximity of the intrusive rocks. It-ap'pears 
that adjacent to the more disturbed parts of the ground iB,©«e 
zones of auriferous matter are more than usually marked, and 
where the beds stand vertical, or with a high angle of dip,^ 
they appear to go down somewhat in a perpendicular direction: - 
There appears to be some analogy between these auriferous 
bands and those noticeable in the auriferous compact quartzites 
of the Barbei-ton district." {Alford, p. 28.) 

There is a great difference in the relative hardness of the 
rock in different mines on the Eand, often in adjoining 
properties, and, as is well known, a great diflference also in the 
richness of the ore. Till the water-level is reached, at dis- 
tances varying from 50 to 150 feet from the surface, the 
encasing rock is soft red sandstone, and the conglomerate of 
the same colour and correspondingly easy to mine. But 
below the water-level a great change takes place. The sand- 
stone alters to hard blue quartzite, and the conglomerate to a 
tough pyritic ore requiring the use of machine drills for its 
extraction. The bedding also becomes less clearly defined, 
making it often difficult to distinguish the conglomerate from 
the country rock. More important is the change in the occur- 
rence of the gold itself, which, from having been mainly 
"/ree" above the water-level, becomes intimately, though 
not chemically, associated with sulphides of iron below that 
level, so that more elaborate processes are necessary for its 
recovery. The pyritic ore, however, is not less rich in gold 
than the free-milling ore above it. 

As has been already remarked, the strike of the reefs is 
almost due east and west for 12 or 15 miles on either side of 
Johannesburg, but along the whole of this distance there are 
constant breaks, or ^'faults" in the reefs, which throw them, 
from a few feet to several hundred feet, north or south of the 
line of strike, sometimes accompanied by dykes of diorite 
(generally almost vertical intrusions of igneous rocks), which 
at other times cut through the beds without throwing them 
out of line. These dykes are of all sizes up to several hundred 
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feet in thickness, and often cut out a considerable area of 
* * * . 

claim-groTind. 

The.size of a " claim " in Johannesburg is 150 Cape feet 
meastoed along the strike, by 400 feet measured across the 
djfepjVr slightly over 64,000 English square feet of surface 
ineffsurement, so that one claim is about 1^ acres. Thirteen 
'••cubic feet of solid " banket " are usually taken as equal to one 
'- ion (of 2000 lbs.). This results in a simple rule for calculat- 
' ing the amount of ore in a mine, as follows : For every foot in 
depth along the dip, and every inch in thickness of the reef, 
there is one ton of ore per claim. Naturally, the total amount 
of ore in a mine depends very much on the angle of dip ; 
with a reef only one foot thick, dipping at 85 degrees with the 
horizon, and outcropping exactly on the northern boundary of 
the property, there would be as much as 56,500 tons of ore in 
a single claim, assuming the angle of dip to remain unchanged 
till the reef runs out of the claim at its southern boundary ; 
with a dip of 30 degrees there would be only 5700 tons of ore 
in the claim. Did the steeper angle continue uniform, a 
depth of 4750 feet would be reached before the claim was 
exhausted. The actual conditions, however, are very different 
from these. On one part of the Band, where the reefs at the 
outcrop dip at 80 degrees, a borehole was put down 300 feet 
south of the outcrop and struck the same reef at a depth of 
only 696 feet below the surface, at which depth the dip was 
found to have flattened to 38 degrees. Had the original dip 
remained unchanged, a depth of 1700 feet would have had to 
be sunk to, before striking the reef. 

The discovery of this flattening tendency in the reefs led to 
the formation of the so-called Deep Level Companies to acquire 
the claims to the south of those originally pegged out along 
the outcrop. The far-seeing companies on the outcrop 
acquired their own dip claims, thus insuring an indefinite 
lifetime for their properties. Those not so wise will either 
work out their mines within a measurable period, or will have to 
make terms with the holders of the dip ground. But consider- 
ing the Fields as a whole, this flattening of the reefs in depth 
is an immense advantage, since it vastly increases the area of 
auriferous ground over which profitable mining will be possible. 
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No limit can as yet be assigned to the depth at which 
metalliferous mining is practicable. The great Comstock 
Lode, in Nevada, is now being worked at a depth of over 3000 
feet, and other silver lodes in South America have reached 
about the same depth. There is no mechanical difiSculty 
about deep mining, and the extra cost is not a serious con- 
sideration, when adequate hoisting and pumping machinery 
have once been provided. The greatest obstacle is defective 
ventilation ; yet, the famous Dolcoath mine in Cornwall, which 
is now nearly 3000 feet deep, is actually found to be cooler 
at that level than it has been any time within the last five- 
and-twenty years. Without attempting to estimate the 
fabulous quantity of ore that will be " in sight " in the 
Johannesburg Main Eeef Series before this depth is attained, 
some idea may be formed of the practically inexhaustible 
store of gold which these reefs contain. They have been 
exposed along the outcrop for at least thirty miles, and we 
may assume they will be within reach of mining operations 
for probably several miles across the dip. Let us fix the limit 
at only one mile, and we have 30 square miles of auriferous 
beds under our feet. Of the two or three hundred feet which 
these beds measure in thickness, allow only five feet to carry 
gold in payable quantities. According to the last returns of 
the Witwatersrand Chamber of Mines, the average yield of the 
district is at present 10 dwts. of gold per ton of ore crushed.* 
It is known that a good deal of gold is lost which more perfect 
treatment will enable to be saved in the future, but we will 
take a low estimate and assume those five feet of payable 
" banket " to carry an extractible average of only 8 dwts. per 
ton. Then, unless our multiplication is at fault, we arrive at 
130,000,000 ozs. of gold, worth, say, £450,000,000, as the value 
of the ore locked in Nature's treasury, and only waiting the 
industry of man for its extraction.! 

How exceedingly modest this estimate is may be judged from 

* This is merely the yield from the mill ; but subsequent treatment, by 
cyanide and other processes, brings up the total average yield to over 
12 i dwts. per ton. See Appendix XX VIII. 

t Appendix XIX. — Mr. Hamilton Smith, by a different method of cal- 
culation, arrives at much the same result. 
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the large allowances made for contingencies, but the fact be- 
comes more evident when we remember that in the foregoing 
calculation no account is taken of the rich deposits actually 
being worked beyond the limits of the 30 miles line of strike, at 
the Nigel and at Eandfontein, nor of the other parallel series 
of beds to the north and south of the Main Keef Series, as yet 
but little explored, but the possibilities of which are proved 
by the recent rich discoveries on Eietfontein and the Black 
Eeef. 

Having described the extent and formation of the Eand 
fields, a brief account will now be given of the manner in 
which the mires are worked; and as this does not diflfer 
materially from the mining and metallurgical operations in 
other gold-countries, no very detailed explanations will be 
necessary. 

In the early days of the fields, before the great depth of 
the conglomerate beds had been established, the mining was 
conducted by digging open trenches along the outcrops of 
the reefs, and sinking small inclined shafts to follow the 
" dip." This primitive system of work was soon discarded in 
favour of vertical shafts sunk at a convenient distance south 
of the outcrops, so as to cut the various parallel reefs, or of 
main inclined shafts fitted with skips similar to those used in 
Kimberley. At a depth of two or three hundred feet, the 
vertical shafts are frequently converted into inclined, or 
" underlay," shafts, to avoid the expense of cross-cutting to 
strike the reefs. The shafts are 12 or 15 feet long by 5 or 6 
feet wide, and are divided into three compartments for two 
skips, or cages, and a pumpway. The winding engines are 
fitted with loose drums and clutches to enable two diflferent 
levels to be hauled from at once. There is a good deal of 
water in most of the mines, which are generally drained by 
Cornish pumps driven by separate engines on the surface. 
As the shaft goes down working levels are opened up, generally 
about 100 feet apart on the line of dip, and provision is made 
for ventilation by small shafts, or winzes, sunk from the 
level above or from the surface. On a large property two or 
more main shafts are required, usually 300 or 400 yards apart 
on the line of reef. At each working level a main cross-cut is 
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driVfen north or south from the shaft to intersect the reefs at 
right-angles, which are then driven along east and west to 
the boundaries of the property. While the ore is being 
extracted from one level, other levels are being opened up 
lower down. The work of opening-up is known as development, 
the work of extraction as sloping. 

The surface works necessary for winning the gold from the 
ore are of an elaborate and costly nature, and the profitable 
working of the mine depends largely on the wisdom and skill 
with which they are designed and constructed The process 
of gold-extraction consists of two stages, the reduction of the 
ore to a fine pulp or powder, followed by various mechanical 
and chemical operations for separating the precious metal from 
the " gangue " or worthless constituents of the rock. The 
ore raised from the mine is first broken in a Blake, or other, 
crusher to cubes of about one inch, and is then pulverized in 
the mill to any required degree of fineness. The Califomian 
stamp mill, which derives its name from the country where 
it was first introduced forty years ago, has held its own 
against the best of crushers and pulverizers which have since 
been invented, and is the only form of mill used on the Eand. 
It consists of a massive timber frame carrying a horizontal 
shaft with revolving double cams, each of which raises a 
vertical steel stem 6 or 8 inches high twice every revolution, 
and allows it to fall by gravity into the cast-iron mortar- 
box in which the ore is pounded till it is fine enough to pass 
through the wire screen which forms the only means of 
outlet. The lower end of the stem is shod with a steel shoe, 
and the ore is crushed between the flat surfaces of the shoe 
and the stationary steel die in the mortar-box. There are 
five stamps to each mortar-box, forming one battery, and a 
mill is therefore always some multiple of five stamps, the 
largest at present working on the Eand being the 120-stamp 
mill at the Langlaagte Estate.* The falling weight of a 
single stamp varies from 700 lbs. to 950 lbs. each, including 
the weight of the stem with its tappet, head and shoe, and the 
best results are got from the heavier stamps. Each time the 
cam strikes the tappet, it gives the stamp a slight twist, thus 
* Still larger mills are under order and in contemplation. 
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equalising the wear, which is practically confined to the shoe 
and die, and it is this feature of great durability in the 
Californian mill which renders it so superior to all the 
mechanical contrivances by which it has been sought to 
supersede it. The cam-shaft makes about 45 revolutions per 
minute, giving 90 drops to each stamp, so that in a 100-stamp 
mill there are 9000 drops per minute, and some idea may be 
formed, by those who have not heard it, of what the noise is 
like. Conversation in a battery-house is practically impossible. 
There are now 2000 stamps in regular work on the Eand ; the 
sound of their useful thunder, beating out the means by which 
we live, may be heard for many miles, and at night there is a 
music in it strongly resembling the roar of breakers on the 
sea-shore. 

In a well-designed mill, the ore trammed from the mine is 
dumped onto grizzlies, or strong inclined gratings, on the top 
floor of the mill, and after that requires no further handling. 
The coarse lumps pass to the Blake crushers, the product from 
which falls into the ore bins together with the finer stuff which 
has passed through the bars of the grizzlies. The object of 
the bins is to afford sufficient storage of crushed ore to avoid 
any stoppage of the mill in the event of the supply from the 
mine being temporarily interrupted. Many engineers now 
prefer to place the bins immediately at the shaft-heads, and 
to erect the crushers also at the mine, which materially reduces 
the height and consequent expense of the mill, and also enables 
the rock to be carefully sorted when it reaches the surface. 
The crushed ore at the mill is drawn off by automatic feeders 
and delivered in regular quantities to the mortar-boxes. 
There are two kinds of stamp mills, wet and dry, but the wet 
mill is the only one in use on the Eand. It is not improbable, 
however, that some form of dry crusher may find acceptance, 
if the proposal to treat the ore direct from the stamps by the 
cyanide process (to which reference will presently be made) 
should prove a success. Water is fed into the mortar-boxes 
where the ore is reduced to a pulp, splashing against the wire 
screen through which it passes onto the inclined tailes in 
front. The reduction of the ore is now complete, and the work 
of collecting the gold commences. The mesh of the screen 
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depends on the richness and character of the ore to be treated, 
and of course determines the amount of ore crushed in a given 
time. The common practice on the Eand is to use a screen of 
900 holes to the square inch. The product varies, according 
to the mesh and the weight and general construction of the 
stamps, from two to five tons of ore crushed per stamp per day 
of twenty-four hours. The average of 2000 stamps in July, 
1892, was three and a quarter tons per day. It is now some- 
what higher.* 

The tables are covered with silvered copper plates about six 
feet wide, and eight or ten feet long (in front of each mortar- 
box), and the plates are soaked with mercury, which has the 
useful property of clinging hold of any particles of gold it comes 
into contact with. Similar plates are also inserted on the 
sides of the mortar boxes, where a considerable portion of the 
free gold is collected, a quantity of liquid mercury being also 
poured in. This process of gold winning is known as inside 
amalgamation. The pulp from the tables passes in some mills 
through mercury troughs (a simple form of amalgamator which 
causes the particles of crushed ore to come into direct contact 
with the quicksilver), and thence over blanket strahes, which 
are the simplest form of concentrators. The tailings from the 
strakes either run to waste, or, more generally, are collected in 
settling-pits for subsequent treatment. 

The mills run day and night, weekdays and Sundays, 
without ceasing, a simple arrangement enabling each stamp 
to be hung up separately for examination or repairs without 
stopping the others. At intervals, depending on the richness 
of the ore, the plates are scraped, and the batteries are stopped 
one at a time, to remove the gold amalgam. This is known as 
the clean-up. The blankets are periodically taken up and 
washed to secure the concentrates. On several occasions a 
number of mechanical amalgamators have been introduced at 
various mines, the object of which is to bring the gold into 
more intimate contact with the mercury than is supposed to 
be done on the plates, but in nearly every case these machines 

* See Appendix XXVIII., which gives the total average for 1892 as 3*21 
tons, but shows an increase of more than one ton per stamp between January 
and December of that year. 
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have been discarded after a brief trial as not being worth the 
money it costs to work them. When sufficient amalgam has 
accumulated it is retorted to separate the gold from the quick- 
silver. The retort containing the amalgam is closed by an 
air-tight cover fitted with a vent, and is placed in a furnace, 
where it is heated to above the boiling-point of mercury, 
which passes through a pipe in the form of vapour to the 
condenser, where it is cooled and liquefied and rebottled for 
subsequent use in the mill. With ordinary care there is very 
little loss of mercury in all the stages of transformation which 
it undergoes. The gold collected in the retort is melted in 
crucibles and poured into moulds lettered with the name of 
the mine, and is then known as bullion, ready for sale to the 
banks. 

For the first two or three years after the opening of the 
Band fields all the ore mined was free-milling, yielding the 
bulk of its gold by the simple process of amalgamation 
described above, and a great number of the mines are still 
only working this free-milling rock. But as the pyritic ore 
is reached much more complicated processes are necessary, 
which, though involving a considerable outlay in additional 
plant and machinery, allow of a far greater percentage of 
gold being saved than is possible by simple plate-amalgama- 
tion, and, if proper methods are adopted, result in much 
larger profits. It is no disadvantage, therefore, for a company 
to have exhausted its free-milling ore, but quite the reverse. 
The work of gold extraction is greatly facilitated and simpli- 
fied by the fact that the pyritic ore of the Rand is very 
different from what are called rebellious ores in other countries, 
where they often contain arsenic and antimony in addition to 
the iron pyrites, which is the only base metal to be reckoned 
with in the Banket ores. The preliminary treatment of 
pyritic ores is the same as for free-milling, but as only about 
half the gold in the rock is sa^-ed by amalgamation, subse- 
quent treatment is necessary to recover the balance. 

The usual practice in most countries is to deliver the 
tailings direct from the copper plates to some form of con- 
centrators, of which the vanner is the one most extensively 
employed, and which serve the purpose of greatly reducing 
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the bulk of stuff to be treated, while separating the heavy 
constituents of the ore, including the gold, from the lighter 
sands which flow off as tailings. This is the theory of 
the vanner, but in present practice only a small proportion 
of the gold is actually saved in the form of concentrates, so 
that the tailings from the vanners have to undergo still further 
treatment. 

The concentrates from the vanners are treated by the chlorina- 
tion, or Plattner, process. The only mine on the Eand at 
present possessing chlorination works is the Eobinson Com- 
pany, who, in addition to treating their own concentrates, 
purchase the concentrates from other companies and treat 
them at their own risk. The first section of these works, 
which are situated in separate buildings at some distance from 
the mill, was completed in the latter part of 1891, and in the 
last four months of that year the company produced 7982 
ounces of fine gold from their own concentrates, and subse- 
quently enlarged the works to deal with the large parcels of 
concentrates offered for sale by other companies, which are 
bought by weight and assay, and are delivered in sacks to the 
receiving-house at one end of the building, whence they are 
drawn on elevated tram-lines and dumped into the storing 
and drying-house and mixed with the company's own concen- 
trates coming from the mill. The chlorination works have 
two departments, in which the roasting and chlorinating are 
conducted in separate buildings, known as furnace-house and 
tank-house. The furnace-house contains three long-hearth re- 
verheratory furnaces, the hearths having been modelled after 
the Alaska Treadwell type by the Company's former metallur- 
gist, Mr. C. F. Butters, and have special fireboxes designed to 
burn Transvaal coal. Connected with this furnace is a series of 
dust chambers and drying floors. On the extension of the 
furnace floor is the cooling-room, laid with rails, and fitted with 
water service for handling hot pulp. The tank-house contains 
three different series of vats on three different levels. The 
roasted concentrates are discharged into a number of chlorina- 
tion vats, which are of special improved design, with bottom dis- 
charge and luted lids and rings, being practically gasometers. 
This first row of vats is placed in line over an open tunnel 
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arranged with trucks to receive the discharged tailings. Below 
on the second level, are the precipitation vats, made air-tight to 
receive waste chlorine gas, which is forced into fresh pulp in 
the chlorination vats by an air pump. On the third level 
are the waste liquor vats, which are open-top vats employed 
to precipitate the final traces out of the gold waters. The 
chlorine gas is generated in a machine which contains all the 
latest improvements. Connected with this machine are lead 
mains to convey the gas to the chlorination vats. Along- 
side the chlorination works are workshops and engine- 
room, and the whole works are lighted by electricity.* A 
similar chlorination plant has been erected by the Band 
Central Ore Eeduction Company, about a mile south of the 
town. 

The tailings from the vanners are treated by the Cyanide 
process, which, unlike the Plattner process, is still protected, 
by patents. The MacArthur-Forrest patents,t under which 
the cyanide process is worked, are held by the Cassel Gold 
Extracting Company of Glasgow, and in this country by the 
African Gold Recovery Company, who purchase tailings 
to treat at their own works and also allow any company to 
erect their own cyanide works on payment of a royalty. The 
latter course has been adopted by most of the large com- 
panies on the Rand, for as practically the whole of the tailings 
from the mill pass through the cyanide works when pyritic 
ore is being milled, it would not pay to transport this great 
bulk of stuff to a distance. 

The following description of the Cyanide works at one of 
the principal Witwatersrand mines may be of interest : — ^AU 
tailings from the vanners go down to settling ponds, from 
which they are subsequently removed in trucks to the cyanide 
works. The cyanide works have four Portland cement faced 
circular tanks about 11 feet deep and 24 feet in diameter, 
each capable of containing 400 tons of tailings with lixiviat- 
ing solution. The solution first used is a half per cent, solu- 

* This description of the Eobinson Company's Chlorination Works is 
taken from the late manager's (Mr. F. Spencer) Report for the year ended 
31 December, 1891. 

t Appendix XXI. — ^The Cyanide process of Gold extraction. 
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tion of potassium cyanide. This " strong " solution is then run 
off, and a weaker solution, '3 per cent., used. The tailings are 
then twice treated with water. All the filtrates are run down 
to precipitating vats, where the gold is precipitated by means 
of zinc scrap. The whole operation lasts forty-eight hours. 
The work done during each day may be considered as follows : 
Tank " A " filtering. Tank " B " leaching, Tank " C " being 
filled, Tank *' D " being emptied. The precipitating tanks have 
a continual flow of solution passing through them. The 
" strong " solution of Monday is the " weak" solution of Tuesday, 
and so on. The weak solution is only re-made up once to 
strong solution. After being " strong " and " weak " twice 
the solution is not used again. The solutions are made up 
in tanks below the level of the precipitating troughs. The 
settling ponds are two in number, one wet and one dry, the 
former receiving the tailings which run down from the vanners 
at the mill, while the tailings from the dry settling pond are 
being treated by the cyanide process. 

Experiments have been made with a view to treating the 
concentrates from the vanners by means of cyanide, but so far 
the extraction obtained has not been satisfactory enough to 
warrant the extended use of this method in place of the more 
expensive, but more efficient, method of chlorination. The 
greatest drawback to the latter process is not in the process 
itself, but in the small percentage of extraction yielded in the 
form of concentrates by the vanners at present in use, although, 
judging by the experience of other countries, very much better 
results may be anticipated from concentrating than have 
hitherto been obtained on the Band. The unsatisfactory 
character of these results has decided several companies to 
abandon concentrators altogether in favour of direct treatment 
of the tailings by cyanide, and it is certain that such treatment 
will result in considerable economy as compared with the 
fourfold process of amalgamation, concentration, chlorination, 
and lixiviation. If, however, the yield of gold from concen- 
trates can be brought up to the same standard as is now 
secured in the best mills in Europe and America, the question 
of concentration will have to be reconsidered, and it is the 
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opinion of expert metallurgists who have devoted much atten- 
tion to the subject that the Banket ores are peculiarly fitted 
to yield a very high percentage of their gold when treated 
by suitable concentrating machinery. 

To take the case of a leading mine on the Kand, where the 
several processes referred to are in simultaneous operation, it 
is found that the results are roughly as follows : — 

Gold saved by amalgamation .. .. .. .. 50 per cent. 

Gold saved on vanners by subsequent chlorination .. 12 „ 

Gold saved by cyanide .. .. .. .. .. 28 „ 

Gold remaining in tailings . . . . . . . . 10 „ 

This shows a total extraction of 90 per cent, of the gold 
contained in the ore, and is no doubt highly satisfactory. The 
whole question is one of cost of treatment. The cyanide 
process has so far proved itself the only practical one for the 
economical treatment of tailings, and has given a value to 
thousands of tons of tailings resulting from the previous 
working of free-milling ores. It dispienses with the great 
outlay involved in erecting concentrating machinery, but it 
only extracts at present about 75 per cent, of the gold in the 
tailings. On the other hand, the vanners in present use are 
hopeless without the cyanide process, as they recover barely a 
quarter of the gold in the tailings passing over them, and 
their concentrates have to be chlorinated to yield up their 
gold. The cost of chlorination at present is about £3 per ton 
of concentrates, and the cost of lixiviation, or cyaniding, about 
10s. per ton of tailings, including royalty. The chlorination 
process, however, extracts fully 95 per cent, of the gold in the 
concentrates. The proportion of concentration is at present 
about 1 in 40, that is to say, out of 40 tons of tailings the 
vanners secure 1 ton of concentrates, and the balance either 
runs to waste, or has to be treated by cyanide. It is thought 
that by increasing the percentage of concentration from 2]^ to 
5 per cent, better results would be obtained, even though this 
means doubling the bulk of concentrates to be submitted to 
chlorination, the cost of which would thus be raised from 
Is. Qd., to 3s. per ton of tailings. The conclusion of the whole 
matter is, that at the present time the cyanide process is the 
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cheapest in the market, but if a greatly improved concentrator 
were to be introduced, the position might be reversed.* 

It is barely two years since the cyanide process was intro- 
duced on the Rand, and already the results have been so 
considerable as to justify the statement made by the President 
of the Chamber of Mines, Mr. Lionel Phillips, in his interesting 
address at the last annual meeting, that " the Witwatersrand 
has undoubtedly given the lead to the world in the matter of 
treatment of tailings." In March, 1891, the first gold re- 
covered from tailings on the Eand was won at the Eobinson 
Company, and by the end of 1892 twenty-two companies were 
treating tailings and concentrates, with the result that a yield 
of 211,865 ozs. 16 dwts. was obtained from these sources during 
last year, as against only 42,954 ozs. during 1891. These 
figures show conclusively the remarkable success that has 
attended the increasing number of metallurgical works erected 
on the Eand. The total weight of gold produced from all 
sources during 1892 was 1,210,868 ozs. 16 dwts., valued at 
£4,297,610, or an average of nearly 71s. per oz., so that the 
re-treatment of tailings yielded no less than 17J per cent, of 
the total (weight) output of the district. From the summary 
of output prepared by the Chamber of Mines t it appears that 
the value of gold recovered direct from the mills averaged 72s. 
per oz., as against 78s. from concentrates, and about 62s. Qd» from 
tailings treated by cyanide. 

The tables given in the Appendix contain full and accurate 
information as to the rapid progress of the Eand fields, which 
at present overshadow all the other gold-producing districts 
of South Africa, as is clearly seen by comparing the returns 
of their relative outputs. The Cape Colony records have been 
searched back as far as 1865, but no exports of raw gold appear 
prior to 1871, when 11 ozs. were exported, valued at £43. The 

* Iq reference to the above paragraph, the author has received the 
following note from Mr. MacArthur : " I have read over with great interest 
the pages in which you compare the chlorination and cyanide processes, 
which I think you do very fairly. In order to make the comparison perfectly 
clear, it might be worth while to point out that when chlorination extracts 
95 per cent, from a 5 oz. ore, it leaves 5 dwts. in the tailings, and when 
cyanide extracts 75 per cent, frota a 6 dwt. ore, it leaves only IJ dwts. in 
the tailings." t Appendix XXVIII. 
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Natal records show the first exports of precious metal through 
that colony to hare been in 1870, valued at £250. In the 15 
years, 1870 to 1884, the total value of gold shipped from Natal 
and the Cape was under half-a-million (£435,598), an average 
of £28,000 per annum, being chiefly the product of the Lyden- 
bnrg fields. In the next three years an equal value was exported 
(£443,235) ; the rapid increase being due chiefly to De Kaap 
fields. In 1888, the first year in which the Band began to tell 
on the output, the exports increased fourfold, being nearly a 
million for that single year (£909,464). In 1889, they increased 
50 per cent. (£1,496,724). In 1890 they still increased, though 
less rapidly, being under two millions (£1,855,975), but 1891 
showed a further leap of more than 50 per cent, to nearly three 
millions (£2,901,470), and last year another bound forwards of 
over 60 per cent, to the magnificent total of nearly fowr'Wnirar 
half millions (£4,428,629), being for the first time more than 
the value of diamonds exported, thus establishing the gold 
industry in the proud position of the premier industry of South 
Africa, which position it is likely to hold for many years to 
come. The total value of raw gold exported to date, in the 
23 years, 1870 to 1892 inclusive, is oflicially recorded as twdve- 
andHXrhalf miliums sterling (£12,471,095), but probably about 
another million-worth has passed out of the country un- 
recorded.* That total represents a weight of about 100 tons 
of pure gold. Cast into a single block it would form a cube of 
over 5^ feet, or a pyramid 15 feet high with a base of 6 ft. x 
6 ft, or a column 3 ft. diameter and 25 ft high. Beaten fine, 
that quantity of gold could be made to cover 20 square miles 
of country. 

The Band produces nine-tenths of all the gold exported from 
South Africa, but the rate of production is increasing in other 
districts also. Whatever the future of the other gold-fields 
may be, in the Cape Colony, Natal, the Free State, Swaziland, 
and Mashonaland, at present they are too insignificant^ com- 
pared with the proved wealth of the Transvaal, to deserve more 
than passing notice; and, as regards the various Transvaal 
fields, Witwatersrand naturally dwarfis all the rest An account 
of these outside fields will be found in the Appendix. Out of 

* Appendix XXIV. 
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a total of 1,325,394 ozs., the ascertained yield of the Transvaal 
during 1892, 1,121,042 ozs. were contributed by the Band.* 
No other gold-field in the world can show such a record of 
steadily increasing output. The great Australian and Cali- 
fornian fields, discovered forty years ago, owed their large initial 
outputs entirely to their alluvial fields, and as soon as these 
began to be exhausted, and the quartz reefs had to be attacked, 
the output rapidly declined.t The Eand is entirely dependent 
on its reefs for its gold, and they are practically inexhaustible, 
as far as this generation at least is concerned. The gold thus 
far extracted exceeds £10,000,000 in value,J and the annual 
output, which is at present at the rate of nearly £5,000,000, 
will go on increasing year by year, till by the end of the 
century, if not sooner, it will probably have reached £10,000,000 
per annum. The rate of increase has been truly remarkable. 
In 1889, it was 88 per cent., as compared with the previous 
year ; in 1890, it was 35 per cent. ; in 1891, 47^ per cent. ; 
and in 1892, 66 per cent.§ During that year over £800,000 
were distributed in dividends to shareholders in the Band 
Mines. II These dividends were contributed by twenty-four 
different gold-mining companies, while a total of seventy-four 
companies contributed to the total output of 4^ millions 
sterling. A list of these companies, arranged in the order of 
their producing power, is given in the Appendix, No. XXIX. 

♦ Appendix XXV. 

t Prof. Egleston, in his important work on the * Metallurgy of Gk)ld, Silver, 
and Mercury in the United States,' estimates the total value of the world's gold- 
production, from 1851 to 1881, at £940,000,000, of which California produced 
£235,000,000, and of the latter sum nearly £210,000,000 was yielded by the 
auriferous gravels of the country. In 1850, the production of gold in 
California was £10,000,000 ; in 1889 it had sunk to £2,750,000, and had been 
never over £4,000,000 in the previous 12 years — and though this decline 
was partly due to the compulsory stoppage of hydraulic mining, it suffi- 
ciently illustrates the transitory prosperity of alluvial mining venturer. The 
first discovery of gold in California was in 1848, and in Australia in 1851. In 
1853, the production of gold in the colony of Victoria alone was 3,150,021 ozs., 
from which year it rapidly declined, till in 1890 it was only 588,561 ozs. 
A similar state of things occurred in nearly all the other colonies. New 
South Wales, which in 1852 produced 818,752 ozs., produced only 127,289 ozs. 
in 1890 ; and the produce of New Zealand sank from 735,376 ozs. in 1866 to 
193,193 ozs. in 1890. 

t Appendix XXVI. § Appendix XXVn. | Appendix XXX. 
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The present work is not intended as a guide to investors, 
and, therefore, care has been taken to avoid any marked refer- 
ences to individual mines, but rather to treat of the industry 
as a whole, in its bearing on the growing prosperity of South 
Africa. It is hardly necessary to draw special attention to the 
pre-eminent importance of the mining industries to the general 
trade of the country. Out of a total value of under thirteen- 
and-a-half millions-worth of articles exported during 1892, 
over eight-and-a-half millions sterling, or nearly 65 per cent, 
consisted of minerals. Roughly speaking, one-third of our 
total exports consists of gold, one-third of diamonds, and the 
remaining third of all the other products put together.* 

To form a just idea of the relative importance of the Hand 
MineSjj it will be interesting to institute a comparison with the 
metalliferous mines of the United States. In 1890, the total 
value of gold and silver bullion produced in the United States 
of America was under 20 millions sterling, the major part of 
which consisted of silver, the production of gold amounting to 
only 6^ millions sterling.f No record is given of the number 
of gold mines which contributed to this output, but the total 
number of mines producing the above output of gold and 
silver was 3729. Of this total, 1610 mines produced less than 
£200 worth of bullion in the year, and 1408 mines less than 
£2000 worth. The following table shows the relative im- 
portance of the gold-producing mines of Witwatersrand, in 
1892, compared with both gold and silver mines in the United 
States at the last Census, in 1890 : — 



United States. 



Band. 



Number of Mines reported prodacing less than £200 j 
bnUion . . . . . . . ./: 

From £200 to £2,000 

10,000 

20,000 

50,000 

100,000 



2,000 

10,000 

20,000 

50,000 

Over £100,000 



99 



n 



99 



91 
»> 



99 



99 



Totals 



1,610 

1,408 

4JI7 

95 

107 

44 

28 





4 
15 
10 
21 
12 
12 




74 



* Appendix L 

t 'Report on Mineral Industries in the United States at the Eleventh 
Census, 1890,' p. 34, by R. P. EothwelL 
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At the present time the Transvaal stsnids fourth on the list 
of the gold-producing countries of the world, and it needs no 
prophetic vision to see that it must soon rank first. In 1890, 
the gold production of the whole of Australia and New 
Zealand was only £6,000,000, and of the whole of the United 
States of America, £6,500,000, and the production of both these 
countries is now about stationary ; * so that an increase of 45 
per cent, on last year's output will place the Transvaal at the 
head of the list. That consummation cannot long be delayed. 
It is diflScult to exaggerate, where the facts are so extraordinary. 
The proved mineral wealth of South Africa is already one of 
the wonders of the world, but what is not so generally realised 
is the vast extent of the still unexplored and undeveloped 
regions of the country. 

In making the above forecast, reliance has been placed 
mainly, if not exclusively, on the progressive output of 
Witwatersrand, which is already producing over £5,000,000 
worth of gold per annum from a narrow strip of country not 
more than ten or twelve square miles in area, constituting the 
first row of claims only on the outcrop of the Main Keef series. 
Until quite recently, it was a matter of pure conjecture to 
what distance below the outcrop the conglomerate reefs would 
continue, and, if continuing, to what extent they would remain 
auriferous. Doubt on both these points is now set at rest by 
the evidence afforded by the Great Borehole,t which has been 
sunk at a spot nearly 4,100 feet south of the outcrop, and 
which in June, 1893, actually struck the Main Keef at a depth 
of 2,400 feet beneath the surface. The significance of this 
strike will be at once apparent, for it proves that on this part 
of the Band the reefs will be within reach of mining opera- 

* The coining value of gold produced in the United Slates in 1891 is re- 
turned as 1,604,840 ozs., valued at £6,600,000, and in 1892, as 1,596,516 ozs. ; 
while the whole of Australasia, in 1891, produced only 1,465,950 ozs., and 
Russia, in the same year, about 1,200,000 ozs., which, at 82s. 6d. per oz. 
represent £6,000,000 and £5,000,000 respectively. I'he output of Russia, 
however, is said to be i-apidly increasing and to have reached nearly £6,000,000 
in 1892. The total gold-production of the world in 1892 is estimated by 
Mr. R. P. Rothwell, of the * Engineering and Mining Journal,' at 6,000,000 
ozs., or a value of, say, £25,000,000, equivalent to about 185 tons of pure 
gold per annum. 

t See Appendix XX. 
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lions for at least a mile south of the outcrop, and that it is 
only a question of increasing the machinery in order to in- 
crease the gold output to twio^ or threefold what it is at the 
present time. 

As to the immediate future of the other gold-fields of the 
Transvaal, it is impossible to speak with the same degree of 
certainty ; but with such proved mines as the Sheba at 
De Kaap and the Birthday in the Letaba district, it is evident 
that the mineral wealth of the country is not confined to the 
neighbourhood of Johannesburg. The whole eastern portion 
of the Transvaal, from the Zoutpansberg in the north to across 
the borders of Zululand in the south, may almost be regarded 
as one continuous gold-field. Gold is also known to exist in 
the extreme north-west of the State, in the Waterberg, also 
further south in the Marico (Malmani) and Potchefstroom 
(Klerksdorp) districts, as well as in the newly-opened fields of 
Witwatersberg in the Pretoria district. Alluvial gold in 
small quantities continues to be found in the Lydenburg 
district, as well as on the western portion of Witwatersrand. 
Over all this large area the prospector with his shifting tent 
is busily at work, and every year new and surprising discoveries 
come to light. 

If there is one lesson which the discovery of Witwatersrand 
reads us, it is surely this : that we know as yet very little of 
the land we live in. When the richest gold-field in the world 
has been lying unnoticed in the track of our ablest explorers 
for well-nigh a quarter of a century, he would be a bold man 
who would venture to affirm that any adequate knowledge has 
yet been gained — I will not say of the resources of South 
Africa-rthat is too vast a field to spe^k of so glibly — but even of 
those small sections of the country which are considered to have 
been fairly well prospected. The Transvaal alone is a country 
more than twice the size of England, and with our limited 
population we can hardly as yet be said to have more than 
broken ground on it. We might split up South Africa, south 
of the Zambesi (not reckoning the sphere of German influence 
on the west coast), into at least twenty countries as big 
as England, and yet that little island (excluding Scotland) 
has a population more than six-fold that of South Africa, 
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including races of every colour ; and if we omit the native 
races, there are more than forty times as many white people 
in England as in the whole of South Africa. The population of 
London alone is equal to the entire population of South Africa, 
and seven or eight times as great as our entire white population. 
The density of population (that is, the number of inhabitants 
per square mile of country), is about a hundred times 
greater in England than in South Africa, including the natives. 
In the Transvaal there is barely one white inhabitant to every 
square mile of country, that is 640 acres to every man, woman, 
and child ; and there are four black men to every white.* 

These figures are sufficient to prove that we are as yet only 
on the threshold of that era of advancing prosperity which 
undoubtedly awaits us in South Africa, It is to-day the Land 
of Promise ; and, great as are the expectations that are every- 
where entertained of its future, its destinies are in the hands 
of a race that can safely be trusted to fully realise them. 
Compared with other gold countries, it possesses both physical 
and political advantages, the importance of which it would be 
difficult to over-estimate. The climate not only entails no 
hardship on Europeans born in temperate regions, but is so 
healthy and exhilarating, and so free from either excessive heat 
or cold, over the greater portion of South Africa, as to invite new- 
comers to make their permanent home in the land. There 
are no great mountain-chains, or wide rivers, to render com- 
munication difficult, so that railways are built more easily 
than in almost any other country of equal extent. Fuel and 
water, for both mining and domestic purposes, are nearly 
everywhere available ; and the pastoral and agricultural 
resources of the country are so considerable as to be capable, 
with proper development, of supporting a vast population. 
As regards its political circumstances, there are, in nearly all 
the Colonies and States, settled forms of government based on 
popular representation, which render the fear of violent 
revolutions a very remote contingency, and thus induce the 
importation of foreign capital, while the national finances are 
everywhere in a sound and flourishing condition. Thanks to 
the thorough, if somewhat rude manner in which the early 

* Appendix XXXIII. — Comparative density of population in South Africa. 
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Dutch pioneers did their work, the natives have been taught 
the futility of contending against the white man ; and though 
their rapid rate of increase will probably form the most serious 
problem which the country will have to face in the future, 
they have been restrained from the exercise of all their most 
barbarous customs, have become amenable to civilised law and 
order, and readily offer themselves as labourers in the mines, 
as farm-hands and general servants, in all of which capacities 
their endurance and skilfulness leave nothing to be desired. 

In case any reader of these pages should be inclined by the 
accounts of the richness of the country to contemplate emigra- 
tion, it may be well to add a word of warning as to the state 
of the labour market in South Africa. The man with no 
capital, or no special training and experience in any of the 
arts connected with mining, will only encounter hardship and 
disappointment in leaving employment that affords him a 
livelihood, in the expectation of bettering his condition across 
the sea. There are no poor men's diggings in South Africa, 
to offer any temptation to immigrants. The gold and 
diamonds won in such amazing quantities are won only by 
the expenditure of immense capital, and the few alluvial 
diggings that exist scarcely supply those at present working 
on them with the bare necessaries of life. Living is very 
expensive in all the mining towns, especially for married 
men, and the means of educating their children are far inferior 
to those in England. Many men of fair education have left 
comfortable situations at home, and after vainly seeking to 
follow their calling in South Africa have been compelled to 
become store-assistants, hotel-waiters, barmen, and billiard- 
markers. There is absolutely no scope for the average clerk 
and book-keeper, for lawyers, doctors, engineers, and architects, 
for governesses, or teachers in any department of art and 
science. In all these classes of labour the market is already 
over-stocked. But for skilled artisans, for carpenters, masons, 
engine-fitters, and miners, and for domestic servants, there is 
still room and to spare. Above all for capitalists, both large 
and small, there are opportunities for profitable investments 
such as probably no other country can offer ; and, finally, to 
men of exceptional ability, no matter what their calling. South 
Africa presents la carriere ouverte aux talents. 
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APPENDIX I. 

Showing the Eelative Value of the Principal Articles exported 

FROM South Africa, in the year 1892. 



Articles Exported. 



Gold .. 
Diamonds 



Wool 



Skins and Hides 
Ostricli Feathers 
Angora Hair 
Copper Ore .. 
Sugar .. 
Coals 



Silver and other Ores . . 
Goods " over land in transit " 

Other Articles 

Non-Colonial Goods . . 



Total Imports 



Via the Cape 
Colony. 


YiSi Natal. 


Totals. 


£ 
4,095,512 


£ 
333,117 


£ 
4,428,629 


3,906,992 


• • 


3,906,992 


2,029,193 


583,385 


2,612,578 


488,379 


51,862 


540,241 


517,009 


352 


517,361 


373,810 


16,142 


389,952 


253,681 


• • 


253,681 


•• 


119,757 


119,757 


• • 


59,899 


59,899 


• • 


16,037 


16,037 


• • 


156,676 


156,676 


109,980 


28,785 


138,765 


203,511 


114,594 


318,105 


11,978,067 


1,480,606 


13,458,673 


9,487,241 


3,165,249 


12,652,490 



N.B. — The Gold and Silver exported were almost exclusively the produce ot 
the South African Republic. 

The ^* Kon- Colonial Goods" are general merchandise imported, and duty-paid, 
and subsequently exported again elsewhere. 

The Imports of the Cape Colony include Colonial Government articles to the 
value of £796,224 ; and those of Natal include Government Stores and Railway 
Material to the value of £163,063. 

The total values of both Exports and Imports are exclusive of specie. 
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APPENDIX IL 

Value of Eough Diamonds exported from the Cape Colony in 
the years 1867 to 1892 inclusive. obtained by comparing 
all available sources op information. 



Year. 


Weight in r4irat8. 


Rate 


per Carat. 


Annual Valne. 


Value for Five Years. 


1867\ 

1868/ 

1869 

1870 

1871 

1872 


200 

16,550 

102,500 

269,000 

1,080,000 


£ 

1 
1 
1 
1 


• • 

10 
10 
10 
10 


d. 







650 

24,813 

153,460 

403,349 

1,618,076 


£ 

2,200,348 






1873 
1874 
1875 
1876 
1877 


1,100,000 
1,313,500 
1.380,000 
1,513,000 
1,765,000 


1 

1 

1 
1 



10 

2 


19 




6 

6 


1,648,451 
1,313,334 
1,548,634 
1,513,107 
1,723,145 


7,746,671 






1878 
1879 
1880 
1881 
1882 


1,920,000 
2,110,000 
3,140,000 
3,090,000 
2,660,000 


1 
1 
1 
1 
1 


2 
4 
1 
7 
10 


6 
6 
6 




2,159,298 
2,579,859 
3,367,897 
4,176,202 
3,992,502 


16,275,758 


• 




1883 
1884 
1885 
1886 
1887 


2,410,000 
2,263,734 
2,439,631 
3,135,061 
3,598,930 


1 

1 
1 
1 
1 


2 
4 

2 
3 


9 
9 
5 

4 
7 


2,742,470 
2,807,329 
2,489,659 
3,504,756 
4,242,470 


15,786,684 






1888 
1889 
1890 
1891 

1892 


3,841,937 
2,961,978 
2,504,726 
3,255,545 
3,039,062 


1 

1 
1 
1 

1 


1 

9 

13 

5 

, 5 



3 
3 
8 
8 


4,022,379 
4,325,137 
4,162,010 
4,174,208 
3,906,992 


20,590,726 


Totals: 


50,910,354 


1 


4 


8 


62,600,187 



NX. — ^Prenotia to 1883, the weights and rates per carat can only he taken as 
approximate. The values of exports from 1872 to 1892, are those given hy the 
collector of customs. Cape Town. 

See also remarks on p. 72. 
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APPENDIX ni. 

Early History of the Diamond Fields. 

Owing cliiefly to the vacillating colonial policy pursued by Great 
Britain with regard to the interior of South Africa, the countries 
north of the Orange River have repeatedly changed hands. 
Colonised originally by the Boer farmers, who formed the great 
trek from the Cape Colony in 1835, and established the three 
Republics of Natal,* the Free State, and the South African 
Republic, these countries have been successively declared in- 
dependent, then re-annexed, and the two latter subsequently 
abandoned. Natal was proclaimed a British Colony in 1843, 
annexed to the Cape Colony in 1845, and formed into a separate 
Crown Colony in 1856. In 1849, the Free State was proclaimed 
British territory under the title of the Orange River Sovereignty, 
only to be handed back to the Boers again in 1854, and has since 
remained an independent State. In 1852, the independence of the 
South African Republic was acknowledged by England, but in 
1877 it was annexed to the British dominions as the Transvaal 
Colony, of short and shamefal duration, and retroceded in 1881. 

At the time of Mr. O'Reilly's discovery, therefore, in 1867, 
British territory did not extend farther than the southern bank 
of the Orange River, and in this territory, as already related 
(page 6), the first diamonds were found. Then followed the first 
discoveries on the northern bank of the Vaal, in territory claimed 
by the South African Republic, and, a little later, the discoveries 
on the southern bank of the river, and still further south in what 
is now the Kimberley district of the Cape Colony, the last named 
discoveries being in territory at that time claimed and admi- 
nistered by the Free State. Various native chiefs also laid claim 
to the whole territory, on both sides of the river, in which the 
diamond discoveries had been made, so that as complicated a 
question of ownership arose as could well be imagined. 

The first diggers at Hebron recognised the authority of the 
South African Republic, but in June, 1870, the Government was 
foolish enough to grant a concession to certain gentlemen, 
conferring the exclusive right to search for diamonds on the 
northern bank of the Vaal, which forced the diggers into open 
rebellion, and at Klipdrift a free Republic was established. 

** Katal hnd been preyiouBly entered by Englishmen. See Idx, Noble'a Hand- 
book, new edition, p. 357. 
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Similarly, on the sonthem side, at Pniel and Dutoitspan, the diggers 
quietly submitted to the jurisdiction of the Free State, until it 
was found that as title-deeds to farms in that State contained no 
clause for the reservation of minerals, companies were being 
formed to acquire a monopoly of diamond-digging, or to charge 
heavy licences to outsiders. The farms of Dorstfontein and 
Bultfontein, containing the Dutoitspan and Bultfontein Mines, 
were purchased by Mr. H. B. Webb, and rensold by him to the 
London and South African Exploration Company. The Vooruitzigt 
Farm, containing the De Beers and Kimberley Mines, was bought 
for £6000 by Messrs. Dunel, Ebden & Co., of Port Elizabeth, and 
subsequently sold by them to the Cape Government for £100,000. 
After much trouble it was at last agreed that the diggers should 
have undisturbed possession on payment of a monthly licence of 
ten shillings for every claim of nine hundred square feet. 

The rival claims of the South African Hepublic and of several 
native chiefs to the territory immediately north of the Vaal to its 
junction with the Hart, including that portion of the diamond- 
fields, were submitted to arbitration, and on the 17th of October, 
1871, the umpire, Lieutenant-Governor Eeate, of Natal, gave his 
award entirely adverse to the Republic, which was thus finally 
ousted from all dominion on the diamond-fields.* Then came the 
turn of the Free State. A large part of the territory taken from 
the South African Republic by the Eeate award was allotted to 
Nicholas Waterboer, the chief of the West Griquas. This chief 
also laid claim to a considerable tract of country south and east of 
the Yaal, including the district in which the Pniel and Dutoitspan 
diamond-fields were situated, and in a letter dated the 25th of 
August, 1870, he had petitioned the Queen to receive him and his 
people as British 8ubjects.f The Free State protested that 
Waterboer had no power to cede " territory transferred to it by 
the British authorities in 1854, in which no Griquas were living, 
and over which Waterboer had never exercised jurisdiction ;" J 
but though this contention was afterwards admitted to be not 
unfounded, and monetary compensation was offered by the British 
Government and accepted by the Free State in 1876, still, in the 
rush and excitement following the discovery of diamonds, it was 
difficult for the British authorities to resist the pressure put upon 
them to annex the territory and establish a strong government 
there. By the end of 1870, it was computed that from the 
eastern districts of the Cape Colony folly one-fifth of the young 
and able men had gone to seek their fortunes as digger8.§ Large 

♦ Theal, p. 364. f Tlieal, p. 358. 

X Theal, p. 377. § Theal, p. 337« 
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numbers had also gone from Natal, and these were followed later 
by numerous companies from Capetown and other parts of the 
Colony, and, therefore, on the 21st of October, 1871, the Governor 
of the Cape, Sir Henry Barkly, issued a series of proclamations, 
declaring the territory of Nicholas Waterboer part of the British 
dominions, under the name of Griqualand West.* The intention 
was to have at once ceded this territory to the Cape Colony, but 
the final annexation did not take effect till 1880, the new province 
being meanwhile ruled for the first three years (1872 to 1875), by 
Mr. (now Sir) Kichard Southey as Lieutenant-Governor, and 
subsequently by administrators, the first of whom was Major 
Lanyon. The more recent history of Griqualand West forms part 
of the political history of South Africa, and scarcely falls within 
the scope of this work. 



APPENDIX IV. 
The Kimberley Waterworks. 



KiMBERLEY has an excellent water-supply derived by pumping 
from the Vaal River. The total length of main is 18 miles from 
the pumping station at Riverton to the reservoir above the town 
shovm. on the General Plan of the Diamond Fields facing page 3, 
and the height lifted is 500 feet. The rising main consists of 
steel lap- welded pipes, 14 inches diameter, and a quarter of an 
inch thick, the joints being made with spun yam and lead 
squeezed in between the plain socket which surrounds the butt 
jointed ends of the pipes. The water is lifted in three stages by 
three sets of comppund condensing engines, the total lift, 
including friction, amounting to 760 feet. The first engine is a 
vertical coupled compound, the piston rods of which, passing 
through the bottoms of the cylinders, are directly connected to the 
buckets of two vertical draw-lift pumps placed in a well con- 
nected with the river, and delivering into a tank or settling 
reservoir, a height of 60 feet. Two pairs of horizontal compounds, 
drawing from this tank, lift the water into an intermediate tank 
350 feet higher and situated half way between the river and 
Kimberley, while a third set of engines, identical with these 

* Theal, pp. 389-90. 
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latter, complete the lift into the high-level tank above the town. 
The vertical engine has 16-in. and 26-in. cylinders coupled to two 
17-in. double-acting piston pumps, the stroke of all being 2 ft. 
6 in. The steam cylinders can be worked either compound or 
non-compound at will, and are both connected with a jet con- 
denser. The four horizontal engines have each 17j-in. and 31-in. 
cylinders with 2-ft. 6 in. stroke, placed side by side, with cranks 
at right angles and fly-wheel in centre, and each cylinder is 
coupled direct to an 8J-in. double-acting piston-pump. The 
engines are intended to run at 36 to 40 revolutions per minute, 
so that each of the four pumps is capable of delivering 29,000 
gallons of water per hour. Each engine is fitted with a surface 
condenser, the suction water flowing to the pumps passing through 
the tubes. In addition, each engine is fitted with a jet condenser, 
in case of any accident happening to the surface condenser. Each 
steam cylinder is so arranged that either high or low pressure can 
be worked as a separate engine, non-compound, when desired, 
thus affording every security against a total stoppage. At the 
lower pumping station, steam is supplied to the vertical engine 
and one pair of horizontal engines by four boilers, while at the inter- 
mediate pumping station, where one pair of horizontal engines 
only has to be worked, there are three boilers. As these boilers 
were ordered some twelve years ago, while the railway was still 
several hundred miles from Kimberley, they were specially 
designed to offer facility for transport and to be very economical 
in fuel. Each boiler consists of three sections 5 ft. 6 in. in 
diameter, by 8 ft. long, and is of the Cornish multitubular type. 
The first section has a single flue containing the grate, the second 
is bolted close up to the first, and contains a flue fitted with four 
Galloway tubes, the third section which forms the multitubular 
part of the boiler, is separated from the second by a combustion 
chamber. The whole of the machinery was designed by Mr. E. 
A. Cowper, of Westminster, the consulting engineer of the 
Kimberley Waterworks Company, and the works were laid 
out by Mr. George Buchanan, C.E. The boilers, tested at the 
maker's works, Messrs. Simpson & Co., Pimlico, gave the following 
excellent results : — 

Total heating fiurface (apparently) 560 sq. ft. 

„ grate area 22J „ 

Fuel used Welsh Coal of good quality 

Lbs. coal per sq. ft. grate per hour .. .. .. 8 

„ water ,, „ „ xi. d. „ „ ., ,, ,, 3 

„ „ per lb. coal from and at 212° 10*87 ; 

Percentage of efficiency of coal . . , . . . . . 73-42 



THE KIMBEBLEY WATERWORKS. 131 

No tests were made of the engines, but it is stated that engines 
of a similar design showed the consumption of coal to be no more 
than 1*6 lb. per horse power per hour. For further particulars 
consult Engineering^ vol. xxxiii., p. 207. 

The head office of the Kimberley Waterworks Company, Limited, 
is in London. The capital consists of 45,000 shares, £10 each, 
£7 called. The machinery and plant stood at over £313,000 at 
the end of December, 1891, exclusive of business premises and 
landed propeity. The profits during the year amounted to 
£27,000, out of which dividends of 5 per cent, were paid, besides 
providing interest on £110,000 of 6 per cent, debentures. The 
quantity of water sold to the town and mines was 123,315,084 
gallons in 1891, as against 144,416,895 gallons in 1890, and 
226,666,915 gallons in 1889. The decrease is accounted for by 
'* the restricted output of diamonds from the four principal mines, 
with the further drawback of a great increase in the rainfall. 
No less than 31*1 inches fell in 1891 (by far the highest record 
during the existence of the company), against 23*2 inches in 1890. 
The average rainfall of Kimberley and district is about 17*5 inches. 
Experience proves that the weather has a tendency to move in 
cycles, and after the recent very wet years, a recurrence of dry 
seasons may reasonably be expected." * The average price charged 
for the water was about one shilling per 100 gallons. 

The ruling rates to-day are as follows : the town is supplied 
with filtered water at Is. per 100 gallons, and the De Beers. 
Consolidated Mines with unfiltered water at Sd. per 100 gallons^ 



APPENDIX V. 

Keport of the Directors of the De Beers Consolidated Mines,. 
Limited. For Fifteen Months ended 30th June, 1892. 

Gentlemen, 

Your Directors have much pleasure in submitting their 
Fourth Annual Keport and Balance Sheet to the shareholders. 

The declaration of dividends in June and December, whilst 
the financial year ended on the 31st March, being for many 

* This forecast has been verified. The rainfall of Kimberley, as given by the 
Inspector of Mines, 1892 Report, p. 8, was only 12-951 inches in 70 days in 
that year, as against 26-337 inches in 93 days in 1891. It is also worthy of 
notice that early in 1892, the De Beers Company completed a large dam on 
Kenilworth, calculated to hold 71,500,000 gallons, to conserve the surplus water 
pumped from the mine, which was formerly allowed to run to waste. 

K 2 
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reasons very inconvenient, it was decided to change the date of 
the closing of the financial year to the 30 th June, and con- 
sequently the Balance Sheet and Profit and Loss Account now 
submitted cover a period of fifteen months instead of twelve. 

The Balance carried forward at the 30 th June, after 
providing for the payment of three dividends, is .. £377,532 11 4 

During the fifteen months, 3,338,553 loads of blue 
ground liave been hauled and 3,239,134 loads 
washed, as well as the remaining stock of blue 
^ound at Dutoitspan and Bultfontein, 451,278 
loads, yielding 3,035,481 carats of diamonds, which 
realised, including the proceeds of diamonds of 
inferior quality from (?^W« washing .. .. 3,931,542 11 1 

The total expenditure amounted to 2,794,234 3 1 

(including the payment of interest on the Com- 
pany's debentures and obligations, and making 
provision for their redemption) 

Leaving a profit of £1,137,308 8 



The Profit and Loss Account stands thus : — 

Balance as above £1,137,308 8 

Dividends on Investments •• .. .. .. 58,289 16 3 

Amount received from Gape of Good Hope Bank 3,185 1 4 

Transfer Fees at London Office 1,012 14 6 

Balance from last year 717,829 3 

£1,917,625 4 



Dividends paid and provided for £1,382,134 5 

Bonus in British South Africa Shares .. .. 157,958 4 
Balance curried forward for the fifteen months .. 377,532 11 4 

£1,917,625 4 

The average yield per load for De Beers 

and Kimberley is *92 carats. 
The average value per carat .. ..£15 6 
„ value per load .. ..135 

In his address to the shareholders at the last meeting, the 
Chairman drew attention to the fact that the Company had 
obtained ihe right to purchase one half interest in the farms 
Oliphantsfontein and Benauwdheidsfontein, on the former of 
which the Premier mine is situated. Subsequently the right to 
the remaining half was secured, and in December last year the 
purchase of the property from Mr. J. J. Wessels, the then owner, 
was concluded. 

In the settlement effected with Mr. H. A. Ward, from whom 
the option to purchase the second half was acquired, the Company 
gave him the right to work the Premier mine for a period not 
exceeding' ^ve years. 
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A Eeserve Fund of £621,128 19«. lid. lias been created, which 
has been invested in English Consols, and which, whilst adding to 
the stability of the Company, will have the effect of preventing 
violent fluctuations in the diamond market. 

During the period nnder review, besides the above, the Com- 
pany has made a further investment of £100,000 in the British 
South Africa Company, bearing interest at 6 per cent, and carrying 
with it certain other privileges advantageous to this Company. 

The shares in the British South Africa Company, held by 
this Company, were partially distributed as a bonus to share- 
holders with the dividend declared in December, 1891. 

In the beginning of the year, money was required by the 
Cape Government for railway extension, and your Directors, 
in view of the very large interest of the Company in South 
Africa, and the obligations consequent thereon, assisted the 
Government in raising their loan of £1,000,000 by providing 
£250,000 towards it. 

Shaieholders will observe that the item of "Development 
Works " has been eliminated from the Balance Sheet, the Directors 
considering that the expenses under this head should be charged 
against current working expenses, the amount standing at this 
account has therefore been written off to Profit and Loss. 

The first drawing on account of the redemption of the 
1st Mortgage Debentures took place in July last year, and 
£187,500 has been paid. Due provision has been made for the 
payment of the second drawing payable on the 1st August, 1892. 



Working of the Mines. 

The General Manager's Report on the above subject is annexed 
hereto. 

In conclusion, the Directors congratulate shareholders upon 
the very satisfactory position of the Company, and the increased 
dividends which they have been able to declare during the period 
under review, at the same time adding greatly to the strength of 
the Company by the creation of a large Reserve Fund. 

E. Bebnheim, \ 
L. Breitmeyer, I 

G. W. COMPTON, Di^j^Ks, 

David Harris, ' 
C. E. NiND, 
Francis Oats, . 
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Dp. 



DE BEERS CONSOLIDATED 
BAIiAKCE SHEET, 



CAPITAIi: 

Nominal 
Lets nnissued 



MOBTaAaS DEBENTUBES: 

De Beers First Mortgage Debentures — 
As per Balance Sheet, 

3l8t March, 1891 ..£2,250,000 
XeM drawn, 1st Ang., 1891 187,500 

De Beers Second Mortgage Debentures 

De Beebs Bultfonteik Obligations .. .. 
Bedemftion Funds : 
(Mortgage Debentnres and Obligations) 
First Mortgage Debentures drawn 1st Aug. 

1891 

Provision for Bedemption of Mortgage De- 
bentures and Obligations .. 

Insurance Fund .. .. .. 

Besebye Inyestments Income Accumulation 

J? UND «• •• •. *• •. .• 

Suspense Liability under Agreements with 

Leased Companies 
Gbiqualand West Diamond Mining Company, 

Limited, Debentubes 

Bills Payable 

Cbeditobs 

Unclaimed Dividends, &c. 

Besebves fob Debentube Intebest, &c., accrued 

«0 uH u6 .• a. .. .. •• •• 

Intebest on Second Mobtgage Debentubes fob 

Half Yeab to date 
Dividend fob Half- Yeab to date, declared 20th 

June, 1892 

Balance of Pbofit and Loss Account .. 



£3,950,000 
1,045 



2,062,500 
1,750,000 



187,500 
456,934 16 



£3,948,955 



3,812,500 
745,400 



644,434 16 

25,000 

12,874 5 

70,117 13 1 

158,000 

302,000 

265,520 16 2 

1,595 5 6 

69,628 12 6 

46,145 

493,619 7 6 

377,532 11 4 



£10,973,323 2 6 



We have examined the above Balance Sheet with the Accounts and Vouchers 
London, 7th October, 1892. 

Eimberley, 7th October, 1892. 
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MINES, LIMITED. 



dOth JUNE, 1892. 



Cr. 



Claim Account .. 

Farms and Landed Property : 
Kenil worth Estate and Village .. 
Transvaal Farms and other Property 
Wesselton Estate, including Premier Mine 

Investments in Stock and Shares 
Offices, Compoxjnds and Stand Property 
Office Furniture (Kimberley and London) 
Shafts and other Permanent Works .. 
Machinery AND Plant 
Timber, Fuel, and other Mining Stores 
Blue Ground on Floors at cost of Mining 
Debtors on Loan and other Accounts 
Reserve Investments 

(£650,000— 2f per cent. Consols at cost) 
Bills Receivable 
Diamonds on hand . . 
Cash at Bankers and in hand, Kimberley 
London 



£7,457,888 6 2 



£66,241 3 4 

15,235 14 6 

451,438 5 10 



and 



532,915 
466,401 
58,392 
3,914 
136,828 
289,985 
101,487 
466,170 
301,454 



3 8 
5 10 

18 1 
17 7 

4 7 
16 11 

19 1 
16 11 
16 6 



621,128 19 11 
234,076 
119,002 4 

183,675 13 3 



£10,973,323 2 6 



W. H. CRAVEN, Secretary. 
W. PICKERING, Accountant. 



relating thereto, and certify the same^ to be correct 



COOPER BROTHERS & Co., 

Chartered Accountants. 
A. F. TANCRED. 



Auditors. 



Dr. D£S BEEB8 PBOFIT AND LOSS ACCOTTNT, 



To WOBETCra EXPENDITURE : 

Mine Expenses, De Beers 

and Kimberley Mines .. £884,264 11 1 
Floor Expenses, De Beers 

and Kimberley Mines .. 337,411 2 2 

£1,221,675 13 3 
Floor Expenses and Claim 
Bents, Bultfontein and 
Dutoitspan Mines. .. 103,184 8 

Add, 
Blue Ground on Floors, 
31st March, 1891 .. £493,43116 11 

XeM. Blue Groimd on 
Floors, 30th Jnne, 
1892, at cost of mining 466,170 16 11 



To CHABaES : 



£1,324,860 1 3 



27,261 

£1,352,121 1 3 



Salaries, &c., Kimberley Office .. .. £28,503 4 4 
Stationery, Cables, Travelling Expenses and 

Sundries 16,625 18 7 

Law Costs 7,944 7 11 

Donations and Belief Works 8,725 2 

Commission and Interest .. .. .. 8,214 6 7 

Special Service 3,181 8 

Auditors' Fees 1,225 

London and Paris Office Expenses .. .. 7,283 8 2 

Directors' Fees 13,500 



95.202 13 9 



£1,447,323 15 

To ExPENDiTUBE ON Landed Property 14,975 4 4 

„ Mashonaland Expedition 6,428 15 6 

„ Interest ON Capital OF Leased Companies 120,490 12 6 

„ „ „ GrIQU ALAND WeST DiAMOND MiNING COMPANY, 

Limited, Debenti RES 11,850 

To Interest ON Mortgage Debentures AND Obligations .. .. 316,793 2 6 
To Depreciation : 

Offices, Stand Property, &c.. Machinery and 

Plant and Investments £327,322 1 

Shafts and Permanent Works .. .. 179,476 19 



506,798 19 1 

To Bedemption Funds (Mortgage Debentures and Obligations) 369,573 14 2 

„ Balance, being Profit for the 15 months ending 30th June, 1892, 

carried down 1,199,796 1 



£3,994,030 3 2 



To Dividend, 30th June, 1891, 10 percent. £394,895 10 
„ Do. 31st December, 1891, 12} per cent. 493,619 7 6 

„ Do. 30th June, 1892, 12^ per cent. 493,619 7 6 

£1,382,134 5 

„ Bonus Dividend, 31st December, 1891, paid in British South 

Africa Company's Shares .. .. .. .. .. .. 157,958 4 

„ Balance, imappropriated, carried to Balance Sheet .. .. 377,532 11 4 



£1,917,625 4 



for the 15 Months ending dOth June, 1882. 



Cr. 



By Diamond Account 

„ Dividends on Intestments . . 

„ Gape of Good Hope Bane, Limited (in Liquidation) 
Dividend received in excess of estimate .. 
Tbansfeb Fees, London Office 



£:{,931,542 11 1 

58,289 16 3 

3,185 1 4 

1,012 14 6 



/ 



£3,994,030 3 2 



By Balance OF PjiopiT Brought Down £1,199,796 1 

„ „ Unappropriated as per Accounts, 3l8t March, 1891 .. 717,829 3 



£1,917,625 4 



W. H. CRAVEN, Secretary. 
W. PICKEBING, Accountant. 
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General Manager's Eeport. 

To the Chairman and Directors of the De Beers Consolidated 
Mines, Limited. 

Gentlemen, 

I have the honour to submit the following as my fourth 
Annual Eeport. 

The previous Eeport ended on the 31st March, 1891. 

It has been thought best to terminate the Financial year on 
the 30th June, and consequently the present Eeport extends over 
a period of fifteen months, and all figures are for that time. 

Plans and Sections of De Beers and Kimberley Mines are given,* 
which show the workings up to the end of June, 1892. 

De Beers Mine, 

Output of Blue. — The total quantity of Diamond-bearing ground 
hoisted is 2,027,559 loads of 16 cubic feet. This quantity is 
divided between the two winding shafts as follows : — Through the 
West End Incline Shaft, 591,974 loads; through the Main or 
Eock Shaft, 1,435,585 loads; the former amount of blue coming 
from the 700-ft. level or levels above same, and most of the latter 
amount from the levels below the 700-ft. leveL Since about the 
1st of March, a portion of the ground mined above the 700-ft. 
level has been taken out through the main shaft. 

Water. — The average quantity of water pumped from the mine 
has been 6,936 gallons per hour. 

Cost of Mining. — The cost of mining has averaged 4«. lid. per 
load. This amount includes all cost for development in the 
mine. 

In future all development work will be included in the 
Monthly Charges. 

Quantity of Blue Ground Developed, — The amount of blue ground 
in sight at the end of last year was 5,700,000 loads. Since then 
the West End Incline Shaft has been sunk to a depth of 1025 ft. 
from the surface, thus proving the blue to that depth and adding 
3,294,000 loads to the amount in sight. From the above amount 
the number of loads hauled during the past fifteen months, 
Le.y 2,027,559 loads must be deducted, leaving a balance of 
6,966,441 loads in sight. 

Development Work, — The following work has been done since 
my last Eeport : 

* These are Dot reproduced here. 
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Main tannels driven .. .. .. .. .. 2« 390 feet 

Ordinary tunnels driven .. «. .. .. 16,043 „ 

Tannels timbered .. .. .. .. .. 3,392 „ 

Prospect Shaft sunk .. .. .. .. .. 39 „ 

Main or Bock Shaft sunk .. .. .. .. 123 „ 

Number 1 Shaft (new) 113 „ 

West End Incline Shaft sunk 348 „ 

Passes and ladderways sunk .. .. .. .. 719 „ 

The West End Incline shaft has been sunk 348 ft. since the 
last Report, and is now down 25 ft. below the 1000-ft. level. 
The Prospect Winze on the North-East side of the mine on the 
800-ft level, which had reached a depth of 90 ft. at the close of 
last year, has been sunk only 39 ft. owing to its having stmck 
the edge of the hard rock from which there was a heavy flow of 
water which was for a time too great for the small gear erected at 
the top of this winze to handle. 

New Shaft — As it is possible that the present West End Incline 
Shaft may in time be destroyed as the mine is worked down and 
as it is necessary to have two shafts in good working order, a small 
vertical shaft has been started on the West side of the mine to be nsed 
as an escape shaft as well as a shaft for lowering and hoisting the 
Native laboureis. It will have three compartments, and in cases of 
necessity can be used as a winding shaft. 

Floors, — At the end of last year there were 986,581 loads of 
soft blue and 57,549 loads of hard blue and 109,117 loads of 
cyUnder lumps on the floors. 

During the past fifteen months 2,027,559 loads have been 
deposited and 1,877,543 loads washed, leaving a balance of 
1,023,673 loads of soft blue and 170,471 loads of hard blue. There 
were also 341,729 loads of lumps deposited on the floors, of which 
334,756 loads were washed, leaving a balance of 116,090 loads on 
the floors. The cost of manipulation and washing the blue has 
averaged 2«. l'9d. per load. 

Water Supply, — There were nearly three months of dry weather 
during the summer months when rain is most needed. Heavy 
rains fell during the early part of the summer and again during 
March. The enlargement of Kenilworth dam was completed 
about the end of February, and all water except that used for 
supplying the boilers is taken either from the mine direct or is 
pumped from the dam. The dam as at present constructed holds 
71,500,000 gallons of water. As water from the river costs 
Sd. per 100 gallons, the value of this dam full of water, after 
deducting the cost of pumping, will be more than £20,000. 

Cost of Working, — The average cost of winning and washing 
the blue ground has been 7«. 0'9d, per load (a load is 16 cubic ft. 
and weighs about 1 600 lbs.) 
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Kimherley Mine. 

Work has gone on very regularly at this mine since my last 
Keport. 

Output of Blue Ground. — The total output has been 1,310,994 
loads. On the 21st day of July, 1891, the Standard Shaft was 
completed down to the 845-ft. level and hoisting commenced from 
that level. During the previous year the bulk of tlie ground 
was taken from and above the 725-ft. level. Since the gear was 
lowered to the 845-ft. level four levels below the 725-ft. have 
been worked. 

Water. — I mentioned in my last Eeport that the water in the 
mine was giving considerable trouble, not so much on account 
of the quantity as the manner in which it was necessary to take 
it out, t.e., with steam pumps. This state of things continued 
until a connection was made between the new Eock tunnel on the 
lOOO-ft. level and the old workings. This was done on the 4th 
day of March, when pumping all the water in the mine with 
the new pumps driven by a triple expansion engine was com- 
menced. A description of this engine was given in my last Annual 
Keport.* No further trouble from water need be anticipated. 

Go8t of Mining. — This has been greatly reduced during the year 
owing to the better facilities for working, which enabled a larger 
output to be made at about the same total cost. This cost has 
averaged 5«. 10*9(2. per load, which includes the cost of de- 
velopment work. 

Quantity of Blue Ground Developed. — At the close of last year 
I estimated the quantity of blue ground in sight below the 
725-ft. level at 1,500,000 loads. Of this amount, 790,993 loads 
have been extracted, leaving a balance of 709,007 loads between 
the 725-ft. and 845-ft. levels. 

By means of the 1000-ft. tunnel the mine has been proved to 
that depth, which increases the amount in sight by about 
2,000,000 loads, of which 14,986 have been extracted, making the 
total amount of blue ground now in sight between the 725-ft and 
1000-ft. levels, 2,694,021 loads. There is still a considerable 
amount of blue above the 725-ffc. level, but as stated in my last 
Keport it is crushed ground and cannot be estimated. 

505,015 loads have been extracted from this level during the 
year. 

Main or Boch Shaft. — This shaft had been completed before the 
close of last year to a depth of 1261 ft., and the 1000-ft. tunnel 
had been driven 368 ft. Since that time the tunnel at the 1000-ft. 

♦ See Appendix VI., p. 143. 
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level has been driven to the mine a distance of 1134 ft , the exact 
distance estimated and published in my Iteport two years ago. 
This was mere chance and has no significance except that it shows 
the wall of the mine on the north side to be standing vertical. 
The tunnel on the 1200-ft. level, which had been driven 404 ft. 
towards the mine, was stopped owing to a stream of water being 
strnck which it was feared might increase and delay work on the 
level above, should the tunnel be driven ahead before the new 
pumps were ready to start. 

Improvements. — The improvements which have been made during 
the year are confined to the new plant for the Main Shaft. These 
consist of pumping engine and pumps, the compound winding 
engines (which are more particularly described elsewhere by 
Mr. L. L Seymour, our Mechanical Engineer),* and the recon- 
struction of the Lancashire boilers into multitubular boilers. By 
this change the boiler capacity has been trebled at about the cost 
of the fi^ight on a new set of boilers. Five of the new boilers 
will be placed at the Main Shaft, two of which are already in place. 

Substantial brick buildings have been constructed over all this 
plant. 

Floors. — ^The quantity of blue ground on the floors at the end 
of last year was 481,256 loads, and 15,523 loads of lumps. 
1,310,994 loads have been deposited since that time and 1,361,591 
loads washed, leaving a balance of 430,659 loads. 265,876 loads of 
lumps have been deposited, 220^674 loads washed, leaving a balance 
of 60,725 loads. The cost of washing has been Is. ll'4d. per load, 
which IB a reduction of Is. 2'6d. per load on the cost during the 
previous year. 

Steam traction engines for harrowing the blue have been 
introduced, the same as those used on the De Beers Floors. 

Cost of Working. — The average cost of winning and washing the 
blue ground has been 7s. lOSd. per load. 

Bult/ontein and DtUoUspan Mines. 

Xo work has been done in either mine. The balance of the 
blue ground remaining on the floors at the end of last year has 
been washed and all work on the floors stopped. 

In conclusion I desire to add that I have had, during the year, 
every assistance from the heads of the various departments in 
carrying out the work entrusted to me. 

Gab&seb F. Williams, 

General Manager. 
* See Appendix YL 
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APPENDIX VI. 

New Mining Machinery at Kimberley. By L. I. Seymour. 

Winding Engines for the Main Shafts Kimberley Mine. 

This plant was designed by the writer for De Beers Consolidated 
Mines, Limited, and built by Messrs. James Simpson and Co. of 
London, and consists of a pair of inverted vertical tandem com- 
pound condensing engines, driving two reels which are capable 
of carrying 1800 ft. of flat ropes each. The principal dimensions 
of these engines are as follows, viz : — 

Diameter of high pressure cylinders, two .. 

,) low „ ,, *» •• •• 

Stroke of all cylinders 
Diameter of each air pump, two 
Stroke of each air pump 
Diameter of steam cylinder of the reversing engine 

„ oil cataract „ „ „ 

Stroke of reversing engine .. 
Diameter of each high pressure steam pipe 

>> >» low ,, „ ,) 



exhaust pipe to the condenser 
„ high pressure valve 
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100 cubic feet. 



crank pins 
Length of 

Diameter of each main bearing 
Length „ „ .. , 

Diameter of main crankshaft in the middle 
Smallest diameter of each reel 
Size of flat ropes used 
Capacity of blue ground skips 

These engines are intended to hoist six loads, each weighing 
1600 lbs., from the lOOO-ft. level in 45 seconds, including filling, 
starting, discharging and stopping.* 

All the steam cylinders are fitted with the Corliss valve gear, 
having vacuum dash-pots, the cut off being effected by the same 
lever that works the throttle valves. 

Eeversing is effected by ordinary links worked by eccentrics 
fitted on the tail shafts ; the reversing engine being fitted with a 
floating lever so that the motion of the piston coincides exactly 
with the motion of the small hand lever. 

The two high pressure cylinders exhaust into the receiver, 
which is five feet diameter by eighteen feet long, fitted with 

* Equivalent to 343 long tons per hour. 
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sixty-eight two-inch wrought iron tubes, through which live 
steam from the high pressure jackets, but at a reduced pressure, 
is constantly circulating. The object of this receiver is to supply 
the low pressure cylinders with a considerable volume of dry 
steam to facilitate a quick starting away. An 8-in. balanced 
throttle valve admits steam to the high pressure cylinders and a 
similar valve, 12-in. diameter, admits steam from the reheater to 
the low pressure cylinders. 

Each high pressure cylinder is jacketed with live steam at full 
boiler pressure, the water of condensation together with a certain 
amount of steam passing through a Watt's pressure regulator, 
which reduces the pressure in the jackets of the reheater and low 
pressure cylinders to about 30 lbs. The final water of condensa- 
tion is discharged automatically by a displacement trap into the 
hot well. 

Each air pump, of the ordinary marine type, is worked oflf the 
cross head. The condenser, 6 ft. diameter by 16 ft. long, fitted 
with 125 wrought iron tubes 3]^in. outside diameter and 16 ft. 
long, is situated just outside the winding engine house. All the 
water pumped from the mine passes through this condenser on its 
way to the floors. 

A circulating pump on the end of one of the tail shafts supplies 
water for jet injection whenever the mine pumps are not supplying 
sufficient water to condense the steam. 

The following two paragraphs are from the Beport of the 
Inspector of Mines, Kimberley, for 1892 : — 

*'jP{w< Winding. — During the twelve hours from 6 p.m. on 
January 4th, 1893, to 6 a.m. on January 5th, there were hauled 
by these engines, from the 1000 feet level at the rock shaft, 
4282 loads of blue ground (each containing 16 cubic feet), or 
3059 long tons.* In one hour 420 loads, or 300 tons, were hauled. 
The engines were working non-condensing, and hauled five loads 
in each skip. 

*' Goat of Winding, — The cost of coal for winding from the 1000 
feet level is l-^j^d. per load of 1600 lbs., the engine being at 
present non-condensing. It will shortly be made condensing, 
when it is expected the cost of fuel will be less than Id. per load. 
The coal used is Cypergat at £2 11«. 6d. per 2000 lbs. This 
coal has an evaporative efficiency of about 50 per cent, of English 
coal." 

♦ This probably beats the "record" of the world in fast winding, though, 
since the date of the above Beport, these engines have beaten their own record. 
In June, 1893, they made 92 trips to the 1000 feet level in one hour, and hauled 
an average of 413 loads per hour during nine hours' running. 
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Keport on Pumping Plant for Kimberley Mine. 

The new plant consists of a vertical triple expansion condensing 
engine, having cylinders 15J-in., 23i-in. and 37-in. diameter 
respectively, with a stroke of 36-in. 

The high and intermediate pressure cylinders are arranged 
tandem, over one crank, the low pressure working on the other, 
which is placed at the opposite end of the crank shaft and at an 
angle of 90 degrees with the other. 

A double-acting air pump is driven by a rocking lever from one 
cross-head, and a feed-pump in the same manner from the other 
engine. 

A cast steel spur-wheel, 3-ft. 9-in. pitch diameter, is keyed on 
the engine shaft, and drives a second shaft 27-in. diameter, by 
gearing with a spur-wheel 30-ft. pitch diameter made of cast iron, 
with teeth 6-in pitch by 30-in. face. The gears were made by 
Fraser and Chalmers of Chicago, U.S.A., the crankshafts by 
Sir J. Whitworth of Manchester, and the rest of the work, in- 
cluding the pumps, by Messrs, J. Simpson & Co., Limited, of 
London. A cast steel crank is keyed on the second motion shaft, 
and drives the T bob by a pitman with 35-ft centres. 

On the nose of the bob is hung the spear rod, 1250 ft. long, 
of hard pine, 14 in. square for the first 500 ft. ; 12 in. square for 
the second, and 10 in. square for the remainder. 

The total weight of the rod, including strapping plates and 
poles, is 69 ions, which will be partially balanced by a counter- 
weight on the top bob, and partly by a second bob placed at the 
1200 ft. level. 

Attached to the spear-rod at the 250 ft., the 500 ft., the 750 ft., 
the 1000 ft, and the 1200 ft. levels are cast iron plungers, 13 J in. 
diameter, having a stroke of 10 ft., each of which forces the water 
to the next station above through a riveted steel pipe 14 in. 
diameter, with joints riveted together. 

The foundations for the driving machinery are made of concrete, 
with the proportion of cement to stone of 1 : 9 on the average. 

L. I. Seymour, 
Mechanical Engineer for D.B.C.M., Ltd. 
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APPENDIX Vn. 

Mineralogy of the Diamond. 

Most text-books of mineralogy describe the mode of occurrence of 
the diamond, and its physical and chemical characteristics, but 
the following extract from a curious old encyclopaedia, entitled 
' Pantologia,' and published in London in the year 1813, may be 
read with interest. Under the article *^ Diamond^* it is stated 
that— 

'* The art of cutting and polishing diamonds appears to have been 
known at a very early period to the inhabitants of Hindustan and 
China ; the only material, however, that is used for this purpose 
in the East being corundum (adamanttnus)^ and the apparatus 
being of extreme simplicity, the jewellers of these countries are 
incapable of bringing out the peculiar beauty of the diamond in a 
degree at all comparable to what is readily effected by European 
artists. The extreme hardness of this gem had baffled the 
attempts of the jewellers of Europe till the year 1456, when a 
young man named Lewis de Berguin,* a native of Bruges, 
endeavoured to polish two diamonds by rubbing them against 
each other. He found that by this means a fsLoet was produced on 
the surface of the diamond, and in consequence of this hint con- 
structed a polishing wheel, on which, by means of diamond 
powder, he was enabled to cut and polish this substance in the 
same manner as other gems are wrought by emery. Previous to 
this discovery diamonds were set in jewellery precisely in the 
state in which they arrived from India; and hence the regular 
octahedrons were much more esteemed than the rest, both on 
account of the regularity of the figure, and the superiority of its 
natural polish. 

" Diamonds are cut and manufactured by jewellers into brilliants 
and rose diamonds ; the former being for the most part made out 
of the octahedral cr^'stals, and the latter from the spheroidal 
varieties." Then follows a detailed account of the mode of 
*< fashioning a rough diamond into a brilliant, with particulars of 
the old method of estimating the value of diamonds, accordiug to 
the squares of their respective weights. 

The mineralogical situation of the diamond is not well 



tc 



* MM. Jacobs and Ghatrian call bim Louis de Berguem, and give the date of 
his fiunous disooyery as 1450. 
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ascertained ; it occurs in India in detached crystals, in a kind of 
indurated oohery gravel, but whether or not this is its native bed 
is unknown. The diamond mines of India are dispersed through- 
out the whole chain of the Ghauts from Bengal to Cape Comorin ; 
many of these are however at present abandoned, the chief that 
are now worked being situated between Golconda and Mazuli- 
patam. The earth which affords them being dug up and broken 
to pieces is carefally washed till the water comes off colourless, 
and the residue is spread thin on mats in the sun, where the 
diamonds are discovered by their superior brilliancy. This 
valuable gem is also procured from Borneo and from Brazil, in the 
mountainous district called Serro Dofrio, contained in alluvial 
beds of ferruginous sand. 

** The principal use of diamond is in ornamental jewellery; it is 
also employed by glaziers and lapidaries to cut glass, and engrave 
upon the harder gems ; and in the finer kinds of clockwork. 

"Newton conjectured the diamond to be a combustible body. 
Guyton in 1785 inferred it^s similarity to charcoal, from its 
leaving an effervescent alkali, after combustion in fused nitre. 
Lavoisier found that on burning it in closed vessels it yielded 
carbonic acid. This has also been proved by Mr. Tennant, who 
performed the combustion in a crucible of gold. Berthollet 
considered it as crystallizedscharcoal. 

"Since this, Guyton having burnt the diamond in oxygen 
gas, by the solar rays, and thereby having obtained carbonic 
acid without residue, he presumed that he had ascertained the 
diamond to be pure carbon, or the pure combustible matter of the 
carbonic genus, yielding the pure acidifiable basis of the c€irbonic 
acid. But it was Clouet who proposed the conclusive experiment 
of making soft iron pass into the state of steel, by cementation 
with the diamond. He therefore secured a diamond with some 
filings of iron, in a cavity bored in a block of soft iron, filling up 
the cavity with a stopper of iron. The whole properly inclosed 
in a crucible was exposed to the heat of a blast furnace, by which 
the diamond disappeared, and the metal was fused, and converted 
into a button of cast steel." 

And under the article ** Adamaa " occurs the following : — 

" The diamond. A genus of the Gmellinian class earths, order 
siliceous. Consists of silica and carbon; slightly ponderous, 
extremely hard, lamellar, exhibiting a high peculiar lustre ; 
breaking into indeterminate fragments, parasitical, shining in the 
dark after being exposed to the rays of the sun, attracting Hght 
bodies when rubbed or heated; cracking and losing its trans- 
parency in the fire; and at 14^ or 16° of Wedgewood*s pyrometer, 

L 2 
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beginning to burn, till at length it entirely evaporates. Eight 
species from difference of prism. The adamas, or diamond, is 
fonnd in Borneo, the provinces of Golconda and Viziapour, and at 
the foot of the Orixa mountains in Bengal ; in South America ; in 
the district of Terra do Frio in Brazil, generally in loose sand, or 
enclosed in a loam earth, very rarely aggregate, or attached to 
other fossils. Of all mineral substances it possesses far the greatest 
degree of hardness, transparency, and lustre : fracture straight, 
and perfectly foliated. It is either colourless, or red, greenish, 
yellowish, brownish, black, or steel-blue, with sometimes specks or 
clouds. It is of all gems the most precious ; and from its entirely 
consuming like an inflammable substance, may probably be 
considered as a very pure species of coal." 



APPENDIX VIII; 

Diamond Trade Acts. By Harry S. Caldecott. 

Act No. 48, 1882, was passed by the Cape Parliament to " amend 
and consolidate the laws for the regulation of the Trade in 
Diamonds, and to provide for the trial and punishment of certain 
offences." Part I. defines who may deal in diamonds. It is 
declared unlawful for any person to have in his possession any 
rough or uncut diamond unless he is able to produce his proper 
permit for the same, or to account satisfactorily for, or prove his 
right to, the possession of the same. Only duly licensed dealers, 
brokers, cutters, and bankers are permitted to buy, deal in, or 
receive by way of barter, &c., any rough or uncut diamond. The 
penalty for contravention is a fine not exceeding £1000, or im- 
prisonment not exceeding fifteen years, or both such fine and 
imprisonment. Provision is made, however, that the Governor 
may remit any portion of such term exceeding five years, on 
condition of such person so sentenced leaving and not returning to 
any part of Griqualand West (to which portion of the Colony its 
provisions alone extend). Persons finding diamonds on private 
property are required to make a declaration of the fact within 
fourteen days to the Eesident Magistrate of the district. No 
dealings are allowed in diamonds between sunset and sunrise, or 
on Sunday. Provision is made giving the police the right to 
detain post packages supposed to contain diamonds sent illegally ; 
also to enter upon and search premises, &c., where stones are 
suspected to be concealed, and to arrest and search suspected 
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persons, witliout sworn declarations being required, provided that 
the Magistrate or Chief of the Detective Department has good 
cause to suspect, &o. Part II. makes ample provision for licences, 
permits and registers; and the schedule to the Act contains 
forms of registers, recognizances, &c., to be used under the 
Act. All persons authorized to deal, &c., are required to keep a 
record of their transactions, containing the following particulars, 
viz. : — 

(a) Date of all purchases, sales, exports, imports or receipts. 
(h) Name of consignor, cutter, prospector, seller, buyer, and 
broker, or consignee, or owner. 

(c) Total weight of each parcel. 

(d) Number of stones of 10 carats and upwards in each 

parcel. 

(e) Price received or paid, or duty on imports. 

(/) Weight of any single stone found, received, bought, sold, 
cut, or consigned (separately or with others), the 
buyer's valuation of which exceeds £100. 

A copy of this register is required to be forwarded monthly to 
the Chief of Police, &c., and to be produced at other times when 
required. Provision is also made for the constitution of a Board 
for the protection of mining interests. Part III. deals with the 
constitution, functions, &c., of Special Courts for the purpose of 
trying oflfences under the Act. Every Special Court consists of 
three persons, of whom at least one shall be a judge of the 
Supreme Court of the Colony, and the decision of a majority is the 
judgment of the Court. Part IV. deals with the recovery of fines 
by warrant under the hand of the judge presiding in the Special 
Court; and persons accused are forbidden to sell or alienate 
property until the case is disposed of. Part V., " Miscellaneous," 
provides for penalties on servants stealing diamonds, &c., 
accessories, &c., penalties for inducing servants to steal diamonds, 
&c. This Act, as stated above, is confined in its operation to the 
districts forming the late territory of Griqualand West; but Act 
No. 14, 1885, being a modification of No. 48, 1882, was passed 
*^ for the regulation of the trade in diamonds within the Colony , and 
to provide for the punishment of certain oflfences therein.'* The 
principal feature of this Act, diflfering from the former one, is that 
offences are not tried before a " Special Court," T3ut by the usual 
tribunals. 

Harry S. Caldecott. 

JOHANNESBUBa, 

May, 1893. 
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APPENDIX IX. 

A FRW Bemabks on the Gold Laws of the South African 

Eepublic. By W. H. S. Bell. 

In a mineral-bearing conntry like the South African Bepublie 
it is natural that much attention should be directed towards the 
laws regulating mines and minerals. The Yolksraad of the 
Bepublic had from time to time made laws on the subject, 
but it was in 1885, that the Consolidated "Grold Law" (as it- 
is commonly called) was passed, which forms the basis of the 
present law. Experience taught that, as the gold industry 
progressed, amendments and alterations were constantly neces* 
sary, and so the law of 1885 has undergone a series of changes,, 
until now it meets with i^irly general approval, although some 
points, which will be referred to later, are" almost universally 
condemned. 

The fundamental principle of the law is that the right to all 
minerals and precious stones is vested in the State, and the law 
provides how this right may be granted to others, and upon 
what conditions, so far as the State and other diggers ar& 
concerned. 

The law is applicable to diamonds, rubies, gold, and such 
other precious stones and metals as the State President, with 
advice of the Executive Council, may from time to time decide 
upon ; but, as a matter of fact, it is framed principally in refer- 
ence to searching and mining for gold. 

The State President, with advice and consent of the Executive 
Council, has the power to proclaim Government ground as public 
diggings, and, after consultation with the owner, if possible, also 
private ground. Three months' notice in the Staats Courant 
(Government Gazette) is given by proclamation previous to a 
farm being declared a public digging. Within that period the 
owner has the right to select the spot where he desires to locate 
his mijnpacht (a mining lease which will be hereafter more fully 
described). The owner may also peg out his " owner's claims " — 
in number according to the size of his farm, but not exceeding a 
maximum of ten claims ; and he may also peg off preferent claims 
for his friends or others; whilst the prospector who discovered 
the mineral upon the property has a first right of pegging off 
six claims, upon which he is not required to pay licence so long 
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as they remain registered in his name. The owner must also, 
previous to proclamation, have his homestead and lands beaconed 
off, and the water he may require in future duly allotted 
to him. Besides the rights accruing to the owner as above 
described, he is entitled to one-half of all the monthly diggers* 
or prospecting licences issued on his property, and three-fourths 
of all the stand licences. 

Upon proclamation of the property the Government appoints 
all the necessary officials for the purpose of attending to the 
civil and criminal administration of the field and the collection 
of the revenue. 

It is not proposed in this paper to enter into every detail of 
the law, but simply to deal shortly with its leading features, 
and assuming, therefore, that we have now reached the stage 
when a private farm has been declared " open " for public digging, 
it becomes necessary to explain what are mi/npachts, diggers' and 
prospectors' claims, water-rights and stands, and their relative 
rights and obligations. 

A mijnpachtj or mining lease, as stated above, is granted to the 
owner, or in case the owner has leased the mineral rights on his 
property to another, then to the lessee of such mineral rights. 
Its extent does not exceed one-tenth of the farm or piece of 
ground. It is granted for not less than five and not more than 
twenty years, and may be renewed by the holder from time to 
time. The rent payable to Government is 10«. per morgen (about 
two acres) per annum, and the payment must be made in advance, 
but the Government reserves the right of charging a commission 
of 2 J per cent, on the value of the finds during the year instead 
of the fixed rent of 10«. per morgen. It may here be stated, 
however, to the credit of the Government, that it has never yet 
imposed the charge of this commission, for although it would add 
a very large amount to the annual revenue of the State, it would, 
on the other hand, be a very serious imposition on the mijnpachter. 
Formerly a mijnpacht was liable to cancellation if the rent was 
not duly paid on maturity, but now considerable grace is given ; 
if the rent should be in arrear for six months the Mining Com- 
missioner of the district shall demand the same through the 
medium of the Stoats Courant, and if, after such publication, the 
rent should remain in arrear for another three months the Govern- 
ment has the right of declaring that the mijnpacht has lapsed. 
There are several conditions imposed regarding the renewal of 
a mijnpacht, the principal of which is that the holder of the 
mijnpacht must be either the owner or the holder under notarial 
lease of the mineral rights upon the property. The holder of a 
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inijnpacht may transfer a portion to another upon payment of 
transfer duty, and in that case each is liable for the whole amount 
of rent of the mijnpacht, or the holder may grant rights to other 
persons to work upon the mijnpacht for their own benefit ; such 
other persons then become liable for payment of monthly licences 
to Government in respect of the ground so allotted to them ; of 
these licences the holder gets three-fourths and the Government 
one-fourth. 

A claim may be pegged oflf for either alluvial, precious stones, 
or for digging on a quartz reef. An alluvial claim is 150 X 150 
feet; a claim for precious stones is 30 x 30 feet; and a quartz 
reef claim is 150 feet long in the direction of the reef and 400 feet 
broad across the reef.* All claims must be properly pegged, and 
within a short period proper masonry beacons must be erected at 
the angles, and proper diagrams, showing extent and the connec- 
tion between the claims and some other well-known beacon, must 
be lodged with the Mining Commissioner for approval by the 
Surveyor-General, after advertising for objections in the Stdats 
Courant. In this way it is anticipated that ere long the whole 
of the claims and mijnpachts on any proclaimed field will be 
accurately defined, so that compilation plans of the whole may 
be framed without difficulty. Before pegging off a claim either 
a prospector's or a digger's licence must be obtained from the 
Mining Commissioner, and before the licence can be renewed a 
power of attorney must be filed showing a signature for each 
claim pegged. None but white pertons may hold claims. Ko 
more than one claim can be pegged off in the name of one 
person. 

A prospector^s licence is a kind of provisional licence which is 
granted by Government at a lower rate than the digger's licence. 
It enables a prospector to hold and examine his ground while 
paying small rental; the ground may turn out unprofitable: in 
that case it can be abandoned ; on the other hand, it may be re- 
munerative; if so it can be retained on prospecting licence — 
unless the Mining Commissioner is of opinion that a digger's 
licence should be taken out — or a digger's licence can be 
obtained. The monthly charge for a prospector's licence is 
08, per month. 

A digger's licence is issued at 20«. per month, but if the claim 
in respect of which it is granted has no machinery erected upon it, 
or quartz is not being extracted from it, the charge is only 15«. 
per month. A prospector's licence can be changed into a digger's 

* This is Dutch measure, and 30 feet Dutch are equal to 31 feet English. 
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at any time upon application to the Mining Commissioner and 
upon payment of tlie additional charge. 

If either prospectors* or diggers' licences are not renewed at 
due date the claims cannot be jumped by others, but lapse to 
the Government. The owner has, however, the right to reclaim 
his ground within thirty days after the due date by taking out 
a new licence and paying a small fine. As regards diggers' 
licences this risk may be easily obviated by what is called " special 
registration." 

Special Begistration is obtained by formal application to the 
Mining Commissioner, who thereupon grants to the appHcant a 
form of notice in which the applicant is described, as also the 
claims in respect of which special registration is sought. This 
notice must be published once in the Staats Courant and twice in 
a local newspaper. It calls upon all persons having objections 
to lodge such objections with the Mining Commissioner within 
a period of at least one month from the date of the notice. If 
objections are lodged, they are, after hearing parties, decided by the 
Mining Commissioner, otherwise a certificate of special registration 
is gtanted ; upon this certificate certain fees are payable. Special 
registration confers an almost indefeasible title, and beyond this 
the claims specially registered do not lapse to Government if the 
licences are not paid on due date. If the licences on specially 
registered claims are not paid within six months from due date, 
a notice is published in the Staats Courant demanding the licences 
to be paid within three months, and if they are not paid within 
those three months they are sold at public auction, after due 
notice of the sale having been published in the Staats Courant. 
So that claims specially registered are not liable to forfeiture 
until nine months after the licences became due. • It may be here 
stated that most of the diggers' claims on the Witwatersrand 
Gold Fields are specially registered. Prior to special registration 
a claim is treated in law as a species of movable property, and 
may be sold by the Sheriff in the same way as movables ; but 
after the certificate is granted it is treated as immovable property, 
and cannot be sold in execution otherwise than by the process 
regulating the disposal of immovable property. Claims, when 
specially registered, may be mortgaged. Besides the form of 
protection which has just been considered, there is another 
method by which an indefeasible title may be obtained, and 
this applies not only to claims but to water-rights, tramways, 
machine stands and deposit sites (for tailings) as well. It is 
called hezitrecht. 

Bezitrechty which means right of possession, confers upon the 
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owner a title which caDnot be disputed ; it has only recently 
been introduced into the Gold Law. Application for this right 
is made to the Mining Commissioner; it must be accompanied 
by a diagram, unless a diagram has already been filed. If it is 
clearly shown that the applicant is fully entitled to the claims 
or water-right, &c., in respect of which the application is made, 
and is in the peaceful enjoyment thereof, the Mining Commis- 
sioner will grant a certificate of hezitrecht at once ; but if the proof 
is not perfectly clear, he will issue a notice calling for objections 
against the issue of the grant, such objections to be lodged 
at his office within three months from the date of the notice. 
This notice must be published three times in the Stoats Courant, 
and at least once in a local newspaper, and it must, as clearly 
as possible, set forth the situation of the property, the nature 
of the rights claimed in respect thereof, and the name of the 
applicant and holder. If no objections are filed on or before 
the expiration of the three months, a certificate of hezitrecht is 
granted; but if objections are lodged, the parties are heard by 
the Mining Commissioner, who thereafter gives his decision, and 
from his decision the applicant has the right of appeal to a com- 
petent Court within one month from the date of the decision. In 
the early days of the Gold Fields, when the conveniences in 
the public offices were of a primitive nature, during a rush of 
business it frequently happened that transfers were passed which 
were not perfectly regular, or powers of attorney were mislaid, or 
other events occurred which later on might be cause for challeng- 
ing a title. To obviate the risk of defeat of title through some 
Buch irregularity or formal flaw, this certificate of hezitrecht was 
introduced. It is intended to apply specially to the following cases : — 

(a) "Where proper transfer has not been passed. 

(5) "Where there is absence of capacity or authority on the 
part of any person who has given transfer or has pre- 
tended to give transfer. 

(c) "Where difficulties have arisen in consequence of the death 

or absence of the person in whose name the rights in 
question stand registered. 

(d) "Where, through incapacity or any other cause, the pos- 
sessor of the rights has been unable to obtain legal 
evidence of title in the manner previously prescribed 
by law. 

This certificate of hezitrecht is much favoured by the mining 
community in the Transvaal. 

Water-rights. — As has been stated above, all water on proclaimed 
fields, not specially allotted to the owner of the farm at the date 
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of the proclamation, Ib vested in the State, and the Government 
has the right of disposing of the same. No water-right is granted 
unless it is attached (theoretically speaking) to claims, a mijn- 
pacht, or a right to treat tailings. It is secured by written 
application to the Mining Commissioner, accompanied by a dia- 
gram (in quadruple) ; the application and plans must lay at the 
Mining Commissioner's office for one month for public inspection. 
In the meantime, as soon as the application is deposited, the 
Mining Commissioner issues a notice which must be published 
three times in the Slaats Oourant and once in a local newspaper. 
If objection is lodged, the parties are heard by the Mining Com- 
missioner, who decides for or against the applicant, and from his 
decision there is appeal to the Minister of Mines ; if there are no 
objections, the Mining Commissioner uses his own judgment in 
granting or rejecting the application. The grant of a water-right 
does not vest the property in the water in the holder of the right 
— he has only the use of it, and must, when he has used it, return 
it to the stream or channel from which he took it. The only ex- 
ception is, where a person working a mijnpacht, or claims, has 
procured water by artificial means, then the water so procured 
remains his property. 

Minor rights, such as the right of laying a tram line or water 
pipes from claims to a battery, are procurable on application to 
the Mining Commissioner. 

Stands. — The lots of ground into which a town on a proclaimed 
field is divided are called " Stands," or, in Dutch, Standplaatsen. 
They are usually granted for ninety-nine years, subject to a 
monthly licence of seven shillings and sixpence. They are 
treated as movable property unless specially registered. They 
may be specially registered in the same manner as claims (except 
that advertising is unnecessary), and when so registered they are 
not forfeited unless the licences are nine months in arrear. Speci- 
ally registered stands may be mortgaged. 

Claims and stands are conveyed from one holder to another 
by deed of transfer executed before the Mining Commissioner 
of the proclaimed field, and on all such transfers a duty of four 
per cent, is paid to Government on the purchase price or value of 
the property. 

The Gold Law makes provision against illicit gold buying and 
theft of gold and amalgam, also for issue of licences, and a large 
number of other matters which it is quite impossible to describe in 
detail in these few remarks. 

Taken as a whole the law is a good one, although in many 
places the work of the draughtsman has not been complete and 
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the wording is not so clear as could be desired. The tendency 
of modem legislation was to protect the investor who had spent 
large sums of money in his mijnpacht, or claims. ** Jumping," 
which was formerly allowed, and which gave so much, cause for 
litigation and alarm, is now prohibited. Indeed, it was thought 
that within a few years our Gold Law would be as good as any 
reasonable man could wish. But we seem to have gone back a 
great deal during the last Session of the Volksraad, and we are 
again face to face with a danger which might do much harm. 
The danger referred to is the introduction of a clause in the law 
which allows for mining under public squares, streets, roads, 
railways, cemeteries, erven, stands, locations, townlands, gardens, 
bewaarplaatsen, water-rights, and places where tailings are de- 
posited, under which areas mining was formerly prohibited. The 
present law gives the Government the right, in case application 
is made for the mineral rights under these areas, to grant the 
same, subject to sufficient security being given, and which must 
be regulated by the Minister of Mines, but requires confirmation 
during the following Session of the Volksraad. The right to 
mine under townlands will be granted ^t the request of at least 
two-thirds of the burghers and inhabitants of the town. The 
•clause allowing this goes on further to provide for the protection 
of roads leading to the town, of trees and public or private water 
furrows. This right to mine under the aforesaid areas will be 
subject to regulations to be formulated by the President in con- 
junction with the Executive and the Minister of Mines. The 
widespread apprehension and dissatisfaction caused by this new 
clause in the law is owing to the fact that it does not give the 
holders of the surface rights any preferent right to the mineral 
rights underneath in case they should apply for such mineral rights 
together with others, and it is feared that this will be a source of 
abuse and blackmailing in the future. 

Another cause for complaint is the authority granted for mining 
for precious and for baser metals on one and the same claim by 
diflferent parties. In the Volksraad Session of 1891 some pro- 
visional regulations were adopted to provide for the mining of 
the baser metals and minerals on proclaimed areas ; these regu- 
lations were passed untouched in the last Session. They provide 
for the issuing of licences to mine for coal, asbestos, cobalt, phos- 
phate, lead, copper, tin, sulphur, or any other mineral not pro- 
vided for in the Gold Law ; these licences are granted in the same 
way as diggers' licences, entitling the holder to a claim 150 feet 
by 400 feet, and for which five shillings per month must be paid. 
In case precious metals or minerals are found on such claim, the 
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holder of the licence will have a preference for obtaining a licence 
to mine such precious metals or minerals. Should he not desire 
to avail himself of this right, another will have the right to 
obtain a licence for that purpose. The only other important 
regulation is that if any of the baser metals or minerals be found 
on a claim taken out under the Gold Law, a person may obtain 
a licence to mine such baser metals or minerals on such claim^ 
provided he does not cause any damage or inconvenience to the 
holder of the claim. What " inconvenience " in this respect may 
mean has yet to be decided. 

W. H. S. Bell. 

JOHANNESBUEO, 

October, 1892. 



APPENDIX X. 

The Tati Gold Fields. By A. von Dessauer. 

A German traveller (Mauch), about the year 1865, discovered near 
the Tati Kiver * some gold reefs, and his enthusiatic descriptions 
persuaded Australian diggers to prospect the place. A large 
colony was gathered there in the following years ; extensive pro- 
specting works were carried on ; and a 5- stamp battery was erected 
on the banks of the Tati Kiver. But the success obtained did not 
come up to the exaggerated expectations. The miners gradually 
left the place in consequence of this disappointment, and troubles 
with the natives, and other accidents. The last of them went 
down to the Griqualand diamond fields, just then discovered. 

The place, however, was not forgotten, and several companies, 
floated at Kimberley, sent miners up to resume the prospecting 
work. 

The Northern Light Company absorbed the various holdings 
on the place, and was afterwards sold to the Tati Concession and 
Exploration Company, Limited, in 1888. 

This company obtained an increased concession for all rights 
from the Matabele king, Lobengula, extending over 1800 square 
miles, between the rivers Shashi and Komaquabane. 

The country is well wooded, but though healthy for men, it is 
very bad for horses and cattle, which are subject to endemic 
diseases. The trade with the natives has become important. 

The geological formation of the whole district is very mono- 

* Situated north of S. lat. 22°, and west of E. long 28°, in Matabeleland. 
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tpnous, consisting of granite in its diflFerent varieties ; sedimen- 
tary rocks are nowhere found to any great extent ; the minerals 
composing the granite are very often segregated, following in 
groups a general direction, and therefore appearing to be tme 
reefs or strata. The quartz lenticulars and segregations are in 
many cases important in extent and width, and gold-bearing 
from traces up to considerable yield; some limited parts are 
very rich. 

The present Company has almost exclusively confined its works 
to the so-called Monarch Keef, on which a thousand feet of driving 
and sinking have been done. 

A ten-head Sandycroft battery has loeen at work, and a new 
thirty-head mill is erected. The whole output was, up to the end 
of 1892, about 2000 oz. of gold. 

Systematic prospecting will certainly increase the importance 
of these gold fields, by opening some good gold deposits, and the 
continuation of the Griqualand Eailroad up to Talapye, and the 
progressing civilisation will diminish the still existing difficulties 
which naturally surround such a far-away place. 

A. VON Dessauee. 

JOHANNESBUBG, 

February, 1893. 

The following is extracted from TheaVs History of South 
Africa :— 

In April, 1866, rumours began to spread that alluvial gold 
had been found in the district of Eustenburg, and in some other 
parts of the (Transvaal) republic. These rumoxirs, which were 
vague, led to nothing ; but in December, 1867, a German traveller 
— ^by name Karl Mauch — arrived at Pretoria from the north, and 
reported that he had discovered rich and extensive goldfields in 
the Tati district, a tract of country some two hundred miles north- 
west of the abandoned village of Schoemansdal. The district was 
drained by streams flowing into the Limpopo, and was nearly 
uninhabited, being within easy reach of the armies of Moselekatse. 

A few weeks after this announcement parties of gold-seekers 
began to leave the villages of the republic, and to pass through 
them from other parts of South Africa. Exaggerated reports of 
the value of the discovery reached Australia, and from that 
country a party of experienced miners arrived at Natal, expect- 
ing to find gold digging an established industry. Some of them 
were sent to the Tati by a Natal company, others were employed 
to prospect for gold in that colony. In England, the London and 
Limpopo Mining Company was formed in 1868, and in April of 
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the following year Sir John Swinbnme, its chief manager, reached 
the Tati with expensive machinery. At this time more than a 
hundred European diggers were at work, and two or three times 
that number of blacks were employed by them. Gold was 
obtained, and some specimens of quartz reef were found to be 
very rich ; but on the whole experience proved that mining there 
would not pay, and after a short time most of the diggers 
dispersed. 

In the same year that gold was discovered at the Tati, it was 
found also in the district occupied by the Matabele under Mosele- 
katse. Exploring parties proceeded there, one sent from England 
being under the leadership of the celebrated South African 
traveller and artist, Thomas Baines ; but they were not successful 
in establishing mines that would pay the expenses of working, 
though gold-bearing reefs were abundant. — The Bepuhlics and 
Native Territories^ Chapter viii., 232-3. 



APPENDIX XL 

The Mineral Wealth of the Transvaal. An interesting letter 

from Me. H. W, Struben. 

The first time my attention was drawn to the possibility of 
there being gold in the Transvaal was in 1857, when travelling 
to Zoutpansberg with Mr. Alfred Evans of Natal, who found traces 
of it east of Makapan's Poort, close to where, some years after- 
wards, Mr. Edward Button found the Eersteling Beef. From 
1859 to 1864, Mr. Greening worked silver lead ore on Broeder- 
stroom near Crocodile Elver, district Pretoria, for a private 
syndicate in Pretoria. He died in Zoutpansberg in 1864, looking 
for gold. Copper was found about 1866 in Waterberg, by the 
prospectors of a private Pretoria syndicate. In 1872, Messrs. C. 
Becker, A. Guzman, P. Marais, and H. Struben, purchased and 
prospected Pilgrim's Eest. The former two retiring, the latter 
appointed a Mr. Mansfield, as agent to collect licences. There 
were from 1000 to 1500 diggers on the field then, but the Sekukuni 
war, and afterwards the English war, interrupted the work, other- 
wise a considerable alluvial digging would have been developed 
ere this. The concession granted, subsequent to the disposal of 
the property by Struben and Marais, prevented alluvial working, 
but there is no doubt that in the early years of the discovery 
large finds of coarse gold were taken out by individual diggers. 
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and that the Blyde and neighbouring rivers contain alluvial gold 
in paying quantities. Spitz Kop, Mac Mac, Berlin, and other 
localities in the Lydenbnrg district have all produced alluvial 
gold. 

During the British occupation, 1876 to 1880, a Mr. Armfield, an 
Australian gold expert, was appointed to prospect the country, 
and gold having been known to exist in the rivers and creeks 
rising in Witwatersrand, he was recommended by a resident of 
Pretoria to try the Witwatersrand. He worked upon white quartz 
lodes on the farm of Mr. Cornelius Smit joining on to Paardekraal 
and Vogelstruisfontein, but found them barren, and failed to 
recognize the conglomerate beds or the gold-bearing quartz veins 
along the range, which have since been discovered. 

In 1883, Mr. Fred. Struben, who had been working at Pilgrim's 
Eest, Duivel's Kantoor, Barrett's Berlin, &c., since 1873, went on 
account of himself and Messrs. H. Struben and E. P. Marais, to 
inspect the Waterberg district, and discovered gold in creeks and 
reefs in small quantities, and ancient workings for copper. 

In 1884, Mr. H. W. Struben purchased the farm Sterkfontein 
on the north-west end of Witwatersrand, and Mr. F. Struben 
prospected it and found gold in reefs. Mr, Struben then pur- 
chased another farm further east on the range, and started 
prospecting for gold on it too. Mr. F. Struben, while super- 
intending the working of these farms, discovered the gold-bearing 
conglomerates in 1884, and traced them from Groot Paardekraal 
to Driefontein (Knights), and at the same time, in August, found 
the rich Confidence Keef, traversing the range, which assayed over 
1000 oz. of gold and silver per ton, but it subsequently proved to 
be an ore shoot and not a permanent reef of such richness. 

Prior to these discoveries, Messrs. Green and Bantyes and others 
had been working for gold on Honingklip and Kromdraai, on the 
Crocodile Eiver below the Band, and Mr. Hamerslay had a mill 
further down the Crocodile Eiver, milling ore from the edge of the 
metamorphic limestone. 

Our man Walker, a coal-miner really, found the outcrop of the 
rich leader one Sunday by accident while visiting Langlaagte, 
and comparing the conglomerates brought from time to time by 
Mr. Fred. Struben (we already knew of the Main Eeef), broke 
pieces off and panned them. The conglomerates were first shown 
to Mr. Bantyes by Mr. F. Struben, who had found them on 
Eoodepoort and Vogelstruisfontein, and then afterwards as far as 
Knights. We milled conglomerates from Vogelstruisfontein, both 
for ourselves and for others, at our private mill, long before anyone 
else had a mill. 
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When Mr. Eobinson purchased Langlaagte, the mining rights 
of the eastern portion had already been obtained by Mr. Struben 
and friends. This is now the Crown Eeef Gold Mining Company. 

The Transvaal Silvers are situated thirty-five miles east of 
Boksburg, near the Wilge river, and is argentiferous galena. 

The Albert Silver Mine is in the Ehenosterpoort Eange, east of 
Pretoria, sixty miles, and is silicate or sulphide of copper and 
silver in serpentine country rock. 

The Willows Silver is ten miles east of Pretoria, carbonate of 
copper and silver, several parallel lodes, some copper only, country 
rock shales one side and rotten diorite on other. Contact lode rich. 

I would call attention to the later development of the valley in 
which Pretoria is situated; it contains old workings for copper, 
has been worked for silver, lead, limestone, &c., and some few 
years back for gold. It is now being again exploited west of 
Pretoria, on Witwatersberg,* for gold, with apparently good 
results. Gold occurs in rotten reefs below and north of the 
Witwatersrand. The strong quartzite ranges traversing the 
country as tilted dykes from beyond Eustenburg to Lydenburg 
are highly mineralised, and I am confident, will prove another 
vast mining area. Without entering into geological theories, I 
would call attention to these ranges of which Magaliesberg is the 
northernmost. To the north again are trap hills, distant about 
two miles, following the same direction, and north of these is a 
strong lode of titanic iron. Between the granite oval north of 
Witwatersrand and the quartzite ranges of Magaliesberg there is 
a belt of dolomite ; this runs from Malmani in the west to the 
Drakensberg in the east near Spitzkop. North of Magaliesberg is 
found freestone, coal, iron, breccia containing gold, and, at one 
place in the main range, silver. In Waterberg are conglomerates 
similar to those on Witwatersrand said to be gold-bearing, also 
gold quartz reefs, and copper workings. In the early days, all 
experts condemned the Witwatersrand formation and especially 
the conglomerates. H. W, Struben purchased the first farms 
solely on the formation, then others on knowledge of the reefs. 
Percy Whitehead worked cobalt in the Middelburg district many 
years ago, about 1868 or 1869, produced too much, and brought 
down price below paying value. 

After acquiring all the properties I could get hold of, I 
informed the Transvaal Government of my discovery in 1885 or 
1886, and was granted certain special mining leases. 

An Italian, Martinzoni, found 60 ozs. of alluvial gold in 
Blaauwbank creek in about 1882 or 1883. 

♦ See Appendix XIV., p. 173. 

M 
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Coal exists in immense beds from the watershed east of 
Witwatersrand, to the Drakensberg and down the valley of the 
Vaal Kiver, hundreds of square miles. 

Gold, both in quartz, and alluvial, was found in Pretoria 
town lands, by Mr. Charles Becker in 1875. Asbestos, nickel, 
manganese, lime, coal, iron, copper, lead, silver, sandstone, occur 
in various parts of the Transvaal. 

H. W. SxRUBEJf. 

Oatlands, near Simon's Town. 
January 17 th, 1893. 



APPENDIX XII. 

De Kaap Goldfields. Compiled by P. A. Ogilvie. 

The Kaap Goldfields * consist of the area watered by the Kaap 
Eiver, which is one of the southern tributaries of the Crocodile 
Eiver, flowing into Delagoa Bay. By the natives the Kaap is known 
as Umlamho go umgvcenyana^ " the river of the little crocodile,'* 
wliich name is the origin of one of its misnomers (Lampogwana). 
The spot from which the striking and very picturesque features of 
ihese Goldfields are best seen, and from which probably the old 
Dutch pioneers first peered down into the cauldron-like valley of 
De Kaap, is a magnificent promontory, one of a series towering 
3,000 feet above the flats below. On the tableland at the top are 
labyrinths — scores of acres in extent — of sandstone boulders eroded 
into huge masses of strange shape. Amongst these caves and 
galleries, mimic mined castles and cathedrals clothed with orchid 
and fern, begonia and gloxinia, are patches of forest-trees 
(shrouded with the long grey streamers of the orchilla weed) 
springing up from an undergrowth of heath and aromatic ever- 
greens. In early morning, sheltered from the keen wind roaring 
along the face of the great cliffs, with the clear rays of the rising 
snn dazzling his eyes, and startled by the rush of an eagle through 
the dense blue sky close past his lofty hiding-place, the stolid 
Boer looked across twenty miles of whirling mist, which drives 
like a shining white surf against ridges of rocks, to where the 
jagged Makonjwa mountains rise mass on mass and shut in the 
land from the Swazi tribes. It is this striking likeness of the 
Duiveh Kantoor (the Devil's office) to a sea- washed headland that 
led him to name it De Kaap (the cape), and to call the whole 
district from it. 

♦ Between lat. 25° and 26° scuth, and about long, 31° east. 
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Here and there were traces of an ancient race, with far greater 
engineering skill than the Kafirs, and civilised enough to be 
capable of sustained and organised labour. Such relics as the 
diggers noticed and preserved were lost in their unsettled life, 
but it is likely that they were of the same character as those 
which have lately been examined by Mr. Theodore Bent in 
Mashonaland, and seem to denote an Arabic civilisation of pre- 
Mahomedan date. The first noticeable sign was the remains 
amongst the mountains of properly graded roads, which were 
usually put down as game tracks or elephant paths, but are 
undoubtedly the work of human hands. Recently I noticed 
similar traces amongst the Lydenburg, Haenertsburg, and Zout- 
pansberg Mountains (occupied by Basutos under the chiefs 
Makhato and Shebaas) ; the further north the more plentiful these 
traces, which fact may be of use in fixing the north as the centre 
of this vanished civilisation. Then again old mining works 
(shafts and drives) were occasionally met with, and in two 
instances old smelting pits were found with clay blast pipes 
in situ containing small quantities of smelted gold ; all with vege- 
tation of such age as to preclude any possibility of a Portuguese 
origin. One of the most convincing proofs, however, was the 
presence in the creeks, on bed-rock, of charcoal, potsherds, and 
parts of brass or copper ornaments, in compacted " wash " under 
boulders of many tons in weight. Nothing will convince me that 
most of the creeks had not been systematically woi ked —paddock 
by paddock — many hundred years ago, and that the very rich 
patches of in/e alluvial gold which were found — often after months 
of hard work in proper "pay dirt," yielding only "tucker" — in 
the most fortuitous way, were not spare ground between old 
paddocks that had been so buried under tailings as not to be 
worth stripping. The rains on the mountain-tops, where most 
alluvial is found, are so incredibly violent that two generations 
would nob have passed before all visible sign of work would have 
been washed away. 

Old works of a diflFerent character were not unfrequent, but 
they suggest rather the work of Kafir tribes some three or four 
generations back. In sites where hssmatite ore occurs near a 
heavy growth of sugar-bush (the most suitable wood for charcoal), 
were often to be found large numbers of clay nozzles, such as 
certain tribes now use with goat-skin bellows for forging their 
assegais. These relics were usually found a foot or more under- 
ground, and surmounted by trees that must have been scores of 
years old. 

Modern gold-mining in South Africa from 1866 to 1882 may be 

M 2 
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looked on as an exotic growth which did not bear transplanting. 
The prospectors and diggers were either old alluvial hands from 
New Zealand, Australia, and America, and their pupils, or qnartz- 
miners with a knowledge so empirical that previous experience 
was a positive hindrance in a country where the book of nature 
was written in a language different from that in which they had 
learnt their lesson by rote. It took fourteen years to convince 
them that the " formation " across the ocean was no guide to tlie 
occurrence of gold in the new land. 

The present phase of South African gold-mining may be said to 
date from the rush to the Duivels Kantoor in 1882. It was by 
men then attracted from outside the Eepublic that quartz reef 
claims were pegged-off on the farms " Berlin " and ** CJoetzee- 
stroom," and held in the hope of winning gold by quartz-mining 
pure and simple (as distinguished from alluvial washing); and 
it was by some of these men, as well as by others from amongst 
the "old hands** who had worked alluvial on the Lydenburg 
Goldfields (and who now for the first time seemed to recognise 
the special nature of the gold formations in South Africa), that the 
Boer Government was induced, after many instances of injustice, 
to frame in 1886 the basis of the present Gold Law. 

Amongst the very first to prospect the district was Tom 
McLaughlin, when he was working his way south from Mac Mac 
on trips which eventually enabled him to locate payable gold in 
Swaziland. But the man who was undoubtedly the cause of the 
rush to the Kaap Valley was Charles Dumin. " Charlie the Eeefer," 
a New Zealand and Australian digger, who found some very rich 
patches of alluvial on the Kantoor plateau, was directly responsible 
for the erection by Percy Whitehead of crushing machinery on 
the " Homeward Bound ** reef there, and is therefore less directly 
the founder of the well-developed industry first established in the 
Kaap Valley, and now attaining gigantic proportions on the 
Witwatersrand. 

In addition to all other obstacles to the progress of the 
Kaap Goldfields must be reckoned some seven years of ruinous 
rivalry between the few surviving companies, a rivalry leading to 
the construction of independent and enormously expensive surface- 
works, which have had their effect in paralysing the industry. 
The Sheba, Edwin Bray, and Oriental, on the great lode which 
brought Barberton into fame, lie block to block some 5,000 feet 
along the side of the mountain ; each has striven to be inde- 
pendent; the Sheba alone could flourish under the strain. The 
Oriental built an Otto aerial ropeway a mile long, and a ground 
ti*amway at least five miles long, to carry its ore to its own mill ; 
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it cut its own monster water-race, and carried ont works which 
must in all have cost half a million. The Edwin Bray secured a 
mill-site miles further awa;}% cut its water-race, and huilt at) Otto 
ropeway over mountain and valley, rising 1,700 feet and falling 
2,000 feet down to its own mill. The Sheba selected a battery- 
site midway between its rivals, built an expensive dam, cut its 
water-race, and put up its own mill and its own Otto ropeway. 
The three must have spent between them much more than a 
million on equipment, whilst one transport system and one mill 
would have saved them hundreds of thousands of pounds. The 
profitless struggle as to whether the Oriental should swallow the 
Sheba, or the Sheba the Oriental, now seems likely to end in their 
unification by purchase and reconstruction under the name of the 
Sheba Company. So exuberant are the forces of nature in the 
historic Fever Creek, that the tramway, a full fledged railway 
with bridges and cuttings and heavy locomotives, has, after 
eighteen months' disuse, fallen into chaotic niin. Luxuriant 
vegetation hides it ; floods have razed the embankments ; and the 
eighty thousand which it cost have been sunk, like the Panama 
millions, out of sight, A monster tunnel is now projected to run 
through the Sheba and Victory hills to the Kaap Kiver : there is 
no need to express in words the obvious simplification in work and 
the saving in expense which this would eflFect ; but only those 
intimately acquainted with the resources of the district can 
imagine the magnificent possibilities of wealth that are held out 
by the construction of so long an adit at so deep a level. The 
tunnel, if it be put in at all, will be made, not as the venturesome 
offshoot of the Oriental Company, but by the Sheba Company, 
which will then own the Sheba Low Level, the Golden Quarry 
Deep Level, the Oriental, the Oriental Deep Level, Cooking's 
Nos. 1, 2, and 3 blocks, and the Nil Desperandum. The purchase 
of the Edwin Bray does not seem to enter into the plan. A list 
of the Kaap mines producing gold during 1892 is given in 
Appendix XXXIL 

** Geologically," says Mr. Alford, " the Kaap Goldfields are 
perhaps the most interesting in the world." The general reader 
is, therefore, without farther apology introduced to a summary of 
the paper written in 1889 by Mr. W. H. Furlonge, E.M., for the 
American Institute of Mining Engineers : * this gentleman, from a 
long and varied American mining experience, is pre-eminently 
fitted to be an authority on a district, in which no other mining 
engineer has remained so long or has seen so much of the country. 

For the purposes of geological description it is best to ignoro 

♦ See Transactions, vol. xviii., p. 334. 
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political and geographical boundaries, and to include all the 
country from the eastern edge of the High Veld plateau to the 
Lebombo flats on the east, and from the Crocodile Eiver on the 
north to nearly the centre of Swaziland on the south. 

In general the mountain ranges run from south-west to north- 
east, and are similar (though in miniature) both in appearance 
and essentials to the Sierra Nevada mountains of California — 
except in the one particular, that their slopes are steeper. This is 
to be accounted for by the absence of frost : rock disintegration 
and the consequent formation of a talus, is comparatively slow ; 
and what little rock has been loosened is washed away by the 
torrents of rain so prevalent during the wet season. Only an eye- 
witness can form an idea of the violence of these storms, or of the 
enormous amount of material removed to lower levels during one 
of them. As a consequence there are no extensive deposits of 
gravel such as are found in other parts of the world, and no 
chance of alluvial mining (either river or hydraulic). 

Mr. Furlonge failed to find the least trace of glacial action, 
although he is particularly familiar with its evidences from long 
residence in the Lake Superior (U.S.A.) district and the country 
to the north. 

As in other gold-mining countries, large granite areas and belts 
are found, flanked by auriferous schistose and shaly rocks. The 
greater part is true granite, but contains little mica (almost 
invariably muscovite) : quartz always predominates, and the 
felspar — principally orthoclase — is accompanied by a large pro- 
portion of plagioclase (? albite). There is very generally a little 
dark green hornblende, and occasionally the rock passes gradually 
into syenitic granite and thence into true syenite. The decom- 
position of these granitic rocks presents features which perl)aps 
may have some bearing on the theory of rock-decay — as advanced 
by Professor T. Sterry Hunt. It is only in flat places («.e., below 
water-level in the natural drainage channels, or in places where 
the surface-water and the rain-water can remain in contact with 
it for a considerable time) that the granite is found to be decom- 
posed ; whilst on the slopes of the hills bordering these areas this 
rock (which can be traced in unbroken continuity) has merely the 
ordinary weathered appearance, and is quite solid under the 
hammer. One of the most noticeable features are the water- 
washes (known locally as " dongas," and sometimes 200 feet in 
depth) which cut up the Kaap Valley, and which with the trap- 
dykes that stand out as sharp ridges, give it so characteristic an. 
appearance. This description of rock-disintegration applies not 
only to granite, but to all the felspathic and apparently eruptive 



FURLONGE AND OGILVIE ON DE KAAP GOLDFIELDS. 167 

rocks. In this place it may be convenient to note another instance 
of the action of rain-water, which seems in this country to have 
more than usually solvent properties ; in many places the outcrop 
of sandstone beds is observed to consist externally of compact and 
amtjrphous silica, and their real nature is only discovered by 
breaking the rock — when the granular nature of the sandstone is 
easily distinguishable below the :5^ or ^ inch of crust. 

Taking the roughly circular granite basin of the Eaap Valley 
as a starting-point in describing the remaining rocks of the 
district, we find it bounded on the west by the flat-lying rocks of 
the High Veld — the abrupt ascent (3,000 feet) to which takes us 
into an entirely distinct geological horizon : on the other three 
sides are the rocks amongst which the auriferous deposits of the 
Kaap Goldfields occur. All these rocks are highly inclined ; their 
strike is in general tangential to the edge of the granite basin, 
and they dip away from it at angles varying from 60** to 90® 
Those on the north towards their western extremity are true 
schists — talcose, hornblendic, and chloritic ; but to the east they 
become more and more argillaceous, and lose their schistose 
structure, finally becoming true shales. Those on the south as a 
whole are shales — not always argillaceous, often distinctly horn- 
blendic, and presumably chloritic. Superstratified with them are 
beds of sandstone i and conglomerate, not found on the north; 
these rocks extend some 30 miles — well into Swaziland — forming 
a succession of ridges, caused presumably by a series of sharp 
foldings. The rocks to the north and south finally come together 
to the east of the basin, while those forming the eastern border are 
apparently left as a wedge, rapidly thinning out in that direction. 

Mr. Furlonge never discovered true gneiss, although the granite 
close to the flanking sedimentary strata sometimes becomes faintly 
foliated: nor any schorl, topaz, appatite, or any of the more 
uncommon minerals. 

An eruptive rock is, evidently, geologically the most recent; 
apparently a true diorite, it has been observed over an area of 
more than 300 miles square ; specimens from all parts are, under 
the microscope, identical in character. It is in the granite that it 
most manifestly occurs as true dykes. In many cases it has over- 
flowed as a true lava, and this Mr. Furlonge has never observed in 
the granite. In other places it is found amygdaloid, in which case 
the secondary quartz in the cavities is the only trace of that 
mineral in this rock. It is quite certain that this rock has had, in 
some manner not understood, a great influence upon the auriferous 
nature of the adjacent veins and deposits. Tliere are very few 
other plutonic or volcanic rocks to be met with. 
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A most remarkable feature is the almost entire absence of lime 
throngbont tbis district. No less remarkable is tbe large prepon- 
derance of silica — generally in tbe form of qnartz—tbat is found 
not only in, and amongst, tbe sbales and scbists, but as secondary 
quartz penetrating every crevice, crack, and gas-pore in tbe 
eruptive or volcanic rocks ; it is found in notably large quantities 
amongst tbe slaty rocks, wbere it occurs as segregated masses — 
rongbly lenticular in sbape, and generally auriferous — ^interbedded 
witb, and often replacing, tbem. 

Anotber class of ititerbedded quartz deposits, often very auri- 
ferous, (wbicb may be termed segregated quartz veins), also 
occurs in tbese rocks ; since tbey are essentially similar to some of 
tbe California veins, tbere can scarcely be any reason wby tbey 
sbould not be equally permanent. 

Tbe associated minerals in tbese two deposits are usually pyrite 
or pyrrbotite, more rarely cbalcopyrite and arsenopyrite. Tbe 
sulpbides as a rule are very auriferous: samples containing 
less tban 5 ounces of gold to tbe ton are seldom met witb, 30 to 
50 ounces of gold to tbe ton are not uncommon, wbilst one sample 
assayed 760 ounces to tbe ton. 

Tbrougbout tbese tilted rocks are found numerous interstratified 
beds of quartz rock or quartzite ; tbey are generally large and 
continue for very long distances, and from standing out pro- 
minently tbey bave been locally termed "bars." In Mr. Fur- 
longe's opinion most of tbese are due to tbe replacing of tbe 
sbales or scbists by silica ; but in otber cases it is probable tbat 
tbey were originally strata of sandstone subsequently rendered 
bomogeneons by solutions wbicb permeated tbem, dissolved to 
some extent tbeir component parts, and redeposited tbe silica in a 
gelatinous state. 

Tbese bars bave a very important practical value, tbe principal 
gold deposits being found in, or immediately adjoining, tbem — 
tbougb never seemingly witbout some eruptive rock being in close 
proximity. Tbree metbods of tbe occurrence of gold in tbem bave 
been noticed. First, in tbe body of tbe bar itself. Tbe famous 
Sbeba mine is an instance wbere tbe gold is found in a *' cbute " 
in tbe " bar " itself ; and otber mines can be named, wbere gold 
bas been found more sparingly — ^but also more widely and 
evenly— disseminated tbrougbout tbe whole "bar" for a con- 
siderable distance. Second, wbere tbe bar itself bas evidently 
been fissured or fractured, and anotber variety of quartz bas been 
deposited in tbe cracks and crevices so formed. More tban one of 
tbe ricbest properties are being worked on tbis class of deposit, 
wbicb at 500 feet below its outcrop sbows no sign of " pinching." 
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Third, iron oxide deposits (of great extent) in, and alongside of, 
the " bars." This ironstone all carries gold, though not necessarily 
in paying quantities, nor in a state to be caught by mercury. 
How gold occurs in these thoroughly oxidised ores is not known 
at present ; in the more extensive of the payable deposits it may 
be averaged at 18 dwts. to 20 dwts. per ton, but the amount 
which can be extracted by ordinary milling and amalgamation 
does not usually exceed 7 dwts. per ton. 

There is no experience from other parts of the world -to guide us 
as to the probable depth to which these "bar" deposits may 
continue ; they are proved as permanent to some 600 feet in depth, 
and there is no likelihood of their giving out. 

The beds of conglomerate which are enclosed in the tilted 
strata have been found in a number of places impregnated with 
auriferous pyrite. This pyrite, and consequently the " free " gold 
arising from its oxidization, are evidently of later date than the 
beds themselves, and are entirely confined to the porous cementing 
material of the conglomerate. These beds, as well as the flat- 
Ijing conglomerates of the High Veld series on the western edge 
of the Kaap Valley, will probably before very long yield a large 
output of gold 

The so-called "alluvial" gold of these fields is really not 
alluvial at all in the proper sense of the term, and presents so 
many striking and unique peculiarities, that it is well worthy of 
description. It is usually found on the tops of rounded hills, and 
in a position where it could hardly have been placed mechanically. 
The soil, in which it occurs from 4 inches up to 3 feet deep, is 
simply a decomposed felspathic rock — probably a diorite in situ. 
There are also usually large amounts of quartz fragments, and 
most gold seems to occur where these are most plentiful ; but — 
though the nuggets are found sometimes quite smooth and 
apparently water-worn — the quartz fragments are always angular, 
and indeed a pebble is nowhere noticeable throughout the whole 
area of auriferous ground. There can be but little question that 
these quartz fragments constituted originally the secondaiy 
quartz which filled the cracks and crevices of the more de- 
composed volcanic dyke. This gold, in a distinctly crystalline 
form, also occurs in considerable quantities, and under nearly 
similar conditions amongst the flat-lying rocks of the High Veld 
series. 

Of course a certain amount of this gold has found its way into 
the creeks of rivers, where it occurs as true alluvial ; and gold, 
which is true — though ancient — alluvial, is also found in the 
High "Veld series amongst the sandstone-beds, from which nuggets 
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are occasionally liberated by disintegration. Bat the amount of 
true alluvial gold is quite inconsiderable. 

Owing to the utter absence of fossils, the correlation of these 
rocks is at present impossible, as regards the district now dealt 
with. 

The two principal drawbacks to the progress of these goldfields 
are : first, the absence of fuel ; and second, tbe difficulties of 
transport. In time these drawbacks will be removed, and these 
fields will produce a yield of gold that will be small only in com- 
parison to that of tbe Witwatersrand fields. 

There are among the schists and shales .of this district enormous 
quantities of iron ore ; for, besides the deposits mentioned above 
as occurring in " bars," there are stratified beds (hundreds of feet 
thick) of almost pure haematite, together with some magnetite. 

Copper is not plentiful; it occurs as chalcopyrite, and the 
products of its decomposition are chiefly dioptase and chrysocolla, 
and some rarer silicates. 

Lead is seldom found as galenite in these rocks. 

Zinc had not been found at the date of Mr. Furlonge's paper. 

Antimony or stibnite had been observed in one or two places. 

Silver ores are not known to occur, but the gold of the Kaap 
fields contains about 16 per cent, of that metal. 

Mercury, as cinnabar, had been found (in small quantities only) 
in the tilted rocks. 

No salt, gypsum, apatite, or other of the non-metallic minerals 
have been discovered in quantities sufficient to be of economic 
value, except asbestos. 

Coal in inexhaustible quantities, and of excellent quality, is to 
be had (within 70 miles) on the High Veld ; there are also coal 
deposits in Swaziland on the flats west of the Lebombo hills near 
the coast. The only trace of volcanic action is a number of hot 
springs, mostly giving off sulphuretted hydrogen. 

On the eve of going to pra^^s (May, 1893), Mr. Furlonge was 
asked to examine in this district a deposit of cassiterite (tin oxide *) 
that bids fair to equal almost anything yet found in the world. 

P. A. Ogilvie. 

JOHANNESBUBO, SoUTH AfBICAN BePTBLIC, 

lOth May, 1893. 

* See * South African Mining Journal,' 3rd June, 1893, p. 562, for an account 
of this important discovery in Swaziland, some fifty miles to the south-east of 
Barberton. 
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APPENDIX XIII. 

The Low Country Goldfields. 

The Murchison Eange. — ^By R. A. Michell. 

The goldfield known as the Murchison Eange, or Low Country, 
may be termed a part of the most northern goldfield of the Trans- 
vaal Republic in South Africa. 

The Range itself is a spur of the Drakensberg Mountains, runs 
slightly to the north of east, is situated in latitude 24° south, and 
extends from longitude 30^ to 32° east of Greenwich. 

To the north of the Range lies the Klein Letaba goldfield, the 
latest diacovered portion of this united northern goldfield. 

To the south of the Range the Silati valley and the Thabini 
goldfields are situated. 

To the west, extending over the slopes of the Drakensberg 
Mountains, are the Woodbush, Haenertsburg, and Marabastad 
goldfields, and to the east this vast district is shut in from the 
coast and Portuguese territory by the Lebombo Mountains. 

The northern side of the Range is watered by the Great Letaba, 
a river fed from all sides by numberless streams. 

To the south of the Range runs the Olifants River, also fed by 
numerous tributaiies. These two main rivers join one another to 
the east at the foot of the Lebombo Mountains, and the one great 
river is again absorbed by the Limpopo, which flows away to the 
south-east into the Indian Ocean. 

To describe the whole of this vast and almost unknown area 
would be impossible ; all we can say about it at the present moment, 
is, that it is known as a mineral district in which have been dis- 
covered gold, silver, cinnabar, copper, iron, and lead. In the 
earlier days in the search after gold, the Murchison Range was 
one of the first districts " rushed " by the prospectors, and the 
whole of the slopes of the Range was taken up in claims and held 
for some time with the idea that the speculative gold-mining 
investor would find sufficient capital to develop what was supposed 
to be the richest gold-bearing district in South Africa. 

These hopes have not been realised, and the district has been 
almost lost sight of in the discoveries which have been made on 
the Witwatersrand. Sooner or later, however, attention will 
undoubtedly be directed to properties on the Range, and to the 
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discoveries which have been made since the earlier days to the 
north and south in the Letaba and Silati valleys. 

With regard to the northern section of this field, the mining 
properties known as the Birthday * and the Ellerton, are already 
prominent as leaders in the development of the district, and when 
it is understood that these mines are twenty miles apart, and that 
discoveries of gold-bearing " leads " have been made both to the 
east and west of these extraordinarily rich properties, it is 
impossible to doubt that, sooner or later, this area, extending for 
between thirty and forty miles, will in itself become a great mining 
centre. 

On the Hange itself, hidden away amongst the hills, lies the little 
township of Leydsdorp. Within easy reach of this spot are to be 
found the properties known as the Murchison Crown, the President, 
the Gravelotte, the Free State, the County Down, and numerous 
other properties on which exploration work has at one time or the 
other been carried on, but owing to the plethora of mining ventures 
in other and more accessible districts, the whole of the Eange has 
been neglected, and with the exception of the President, Grave- 
lotte, and Free State, little or no development work has been 
done except by fits and starts during the winter seasons. 

To the south of the Eange, extending over a large area, are found 
the blocks belonging to the Harmony and Oceana Companies. 
Portions of these properties have been, or are about to be pro- 
claimed as public goldfields, and seeing that active mining work 
is being prosecuted by the Sutherland Reef Gold Mining Company, 
and by the Silati River Gold Mining Company, en gold discoveries 
made on their properties, attention must, sooner or later, be 
extended to this district. 

With regard to the geological structure and the nature of the 
gold-bearing reefs on the Murchison Range and in the surrounding 
district, Mr. A. R. Sawyer, in his little book on Mining in the 
Murchison Range, gives us the beet known description. To the 
geologist this portion of the Transvaal is undoubtedly of great 
interest. Fresh discoveries are continually being made, and should 
the segregated, lenticular, or bedded veins, eventually prove in 
depth to be of the true fissure description, it is impossible to 
foretell the value or importance these northern fields may assume 
in the future prosperity of the Transvaal. The great drawback to 
the Murchison Range district has arisen from its inaccessibility and 
the difficulty of obtaining efficient communication with coast ports, 
or the trade centres of the Transvaal. 

* The Birthday produced 13,618 oz. of gold in 1892. See footnote to 
Appendix XXV., p. 221. 
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The transport questicn has, however, been vastly improved by 
the advent of railways to Johannesburg and Pretoria, and on the 
completion of the Silati Eailway, now in course of construction 
from Nelspruit to Leydsdoip, the difficulty of obtaining material 
for mining and provisions of all descriptions for use in the Low 
Country will virtually be at an end. 

The opening up of the district, when once systematically taken 
in hand, will also minimise, what is now the scourge of the 
district during the summer season, feoer. Men are naturally 
afraid to face this disease, and whilst we do not for one moment 
wish it to be thought that there is no danger, we cannot help 
asserting that it is due to the faults of companies employing 
labour, and of the individuals themselves, that such a large 
number of cases occur, although few are fatal. Before closing this 
paper we would point out that besides the mineral wealth of the 
district, the Murchison Eange and surrounding country is admirably 
adapted for certain classes of agriculture. Cereals, together with 
tea and coffee, will undoubtedly flourish, and should pay handsomely 
with careful cultivation. Railway communication from the coast 
to the Palabora, and from there, by means of branch lines to the 
Let aba and Silati valleys, the main trunk running through to 
Pietersburg, " the southern gate of Mashonaland," which point will, 
within the next few years, be in direct railway communication 
with Pretoria, should greatly enhance the value of the Low Country 
generally as a producing centre, and draw the attention of the 
outside world to this district. 

ROBT. A. MiCHELL. 
JOUANNESBURG, 

9^^ Uay, 1893. 



APPENDIX XIV. 

The Witwatersberg Goldfields.* 

{¥rwa the Johannesburg ' Star * of I5th November^ 1892.) 

WONDERFUL WITWATERSBERG NEW FIELDS TO THE NORTH — 

A RICH ANTI-CLINAL TO THE RAND. 

The Witwatersberg valley, bounded on the north by the bold 
escarpments of the Witwatersberg hills, and on the south by. the 
slopes of the Kalkheuvel range, stretches away due west from 

* Not to be confounded with the fiamous Witwatersrand fields, which lie some 
thirty miles further south. 
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Pretoria, with a more or less east and west course, the town lands 
on that side of the city forming the entrance to the valley. 
Parallel with it, behind the Witwatersberg range, lies the beau- 
tiful valley through which leads the main road from Pretoria to 
Rustenburg, hemmed in on the north by the high walls of the 
Magaliesberg. A bye-road to Rustenburg passes down the Wit- 
watersberg valley also ; and, as the traveller goes westwards by 
this way, he cannot fail to notice the numerous isolated patches of 
dense bush which are scattered over the many bluffs of the hills 
on his right hand. These indicate the position of old workings, 
which are now almost impenetrable ; but they give evidence that, 
long years ago, the metalliferous wealth of this region had 
attracted the attention of races who have vanished without leaving 
track or trace behind. These holes have not been lately explored ; 
but there is little doubt that the " old men " were in search of 
gold, for the strata are interlaminated in many places with 
auriferous reefs, from the decomposed outcrops of which the gold 
may be easily obtained by rough crushing and panning. At a 
later date, about the time that the auriferous wealth of the 
Transvaal had begun to attract the attention of the moderns, this 
neighbourhood was eagerly prospected for the precious metal, 
doubtless with satisfying results, for in the Magaliesberg valley is 
still to be seen a five-stamp battery, and a large iron overshot 
wheel to provide the necessary power. These appliances were 
erected by the side of the Crocodile River, and it appears that the 
engineering skill of the builders was inadequate ; for, although a 
powerful stream of water was at hand, they were unable to turn 
aside a suflBcient volume for the working of their wheel. The 
plant remains just as it was left, the feed-hopper being still full of 
good ore, the whole equipment remaining as a sad monument to 
the unfulfilled hopes of its projectors. About the time when these 
works were undertaken, the first rush to the Witwatersrand 
occurred, and the prospectors left this district for one which 
seemed to offer better things. A similar course of misfortune 
attended a company of adventurers known as the Beckett 
Syndicate, who commenced milling upon a more adequate scale in 
the Witwatersberg valley. Being assured that the country was 
valuable, they purchased certain mineral rights, and began to 
crush ore from a rich and persistent reef running through the 
centre of the valley. Although the ore was entirely free milling, 
»,hey were unable to obtain gold enough from a five-stamp battery, 
by their peculiar method of working, to allow them to pay the 
royalty they had guaranteed to certain farmers who owned the 
land ; and, seeing no way out of the difficulty but by abandon- 
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ment, they closed down the mine. The property remained un- 
touched from that date until very recently, a period of some five 
years or thereabouts, when the Witwatersberg Syndicate appeared 
upon the scene, determined to take up the work at the point at 
which the early pioneers had laid it down. 

The property on which mining rights have been obtained by 
the Syndicate comprises no less than 40 square miles of lovely 
country in the Witwatersberg valley, together with an area 
adjacent to the northern boundary, situated in the Magaliesberg 
valley. The first-named block joins the western line of the 
Pretoria town lands, at a distance of some eight miles from the 
city ; and, embracing the whole width of the valley (which has an 
average breadth of three or four miles), continues westwards for 
thirteen miles or so, having within its area the farms Eland s- 
fontein, Schurveberg West, Welgelund, Broederstroom East, and 
De Erf, while on the other side of the Witwatersberg the farms 
are known as Eietfontein and Rietvley, or Uitzicht. The property 
is, therefore, an extensive one. Not only is it valuable by reason 
of its mineral resources, to be immediately described, but it is 
possessed of other advantages which can neither be ignored nor 
despised. The soil, for instance, more especially on the higher 
ground, is well adapted for pasturage, while in the lower part of 
the valleys, which contain a great depth of rich soil, magnificent 
crops of cereals and other produce may be grown. The Crocodile 
River, which is fed from the large gathering ground to the north 
of Witwatersberg, attains considerable volume by the time it 
reaches the Kalkheuvel range, through which it passes into the 
Witwatersberg property. There it passes across the valley in a 
winding course, forming a boundary between the farms Welgelund 
and Broederstroom; and running through a kloof in the last- 
named range, enters the Magaliesberg valley at no great distance 
west of the farm Eietfontein. There are minor streams of more or 
less importance, which water the various farms, but one very 
noticeable river is that which rises in the limestone of the 
Kalkheuvel hills, and affords a large quantity of pure water as it 
crosses the farm Broederstroom. It is said that the amount of 
water running throughout the year is practically constant. It 
will thus be understood that, owing to the excellent facilities for 
the erection of dams, and to the very varied contour of the ground, 
it would be possible not only to keep batteries supplied with an 
unfailing quantity of good water, but also, by the aid of proper 
engineering works, to obtain an enormous amount of power from 
turbines for the driving of machinery, and thus to do away to a 
large extent with the necessity for using coal or other fuel. There 
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is upon the farms, also, a considerable amount of timber; but 
under wise management this will doubtless be allowed to remain. 
The air on these southern slopes of the Magaliesberg is most 
invigorating, and it is said that a cooling breeze is generally 
blowing along the valleys during the summer. 

The mine and -works taken over by the Witwatersberg Syn- 
dicate from the former owners, the Beckett Syndicate, are situated 
at a distance of two and a half miles or so apart, at opposite 
extremities of the farm Broederstroom. The mill is a five-stamp 
Sandycroft battery, situated on the banks of the Crocodile River, 
at a height of some 30 feet above the normal level of that stream. 
It was attempted to drive the ndll by means of a turbine, and a 
water furrow, running for a considerable distance along the bank 
of the river jast named, was continued to the head of the turbine 
inflow. The work, however, was badly contrived, and the Wit- 
watersberg Syndicate have found it necessary to substitute a 
steam-engine. A good deal of crushing was done by the Beckett 
Syndicate from the Gossany Reef; but far more gold went with 
the tailings than was caught upon the plates. Pannings from the 
tailings show that they are very valuable indeed. In addition to 
the mill, there are various other buildings and offices at hand. 
The Syndicate has lately completed a small trial crushing, and 
although the battery is by no means in such good order as it 
would be possible to place it, the result of the ore test is in every 
respect satisfactory. The mine was already developed in a small 
way when taken over from the Beckett Syndicate, so that the 
persistence of the reef body in depth was more or less proved. A 
certain amount of work has been done during the last month or 
two, and this has sufficed to open the reef still further, and to 
show that, to a depth of 100 feet or thereabouts, the reef presents 
a continuous and improving body of good ore. The drives are 
extended for about 200 feet along the reef, at a depth of 80 feet. 
The only means of drawing out ore and unwatering the mine up 
to the present have been a pair of ordinary windlasses; but a 
powerful little winding-engine is now in course of erection at one 
of the incline shafts, and will, when completed, be able to keep up 
a good supply of rock to the mill. 

The reef upon which work has been mainly done — and which 
may therefore be called the Main Reef — runs in a parallel line 
with the course of the Witwatersberg valley, near its centre, and 
has been identified at various points of the property from end to 
end. It has also been followed westward for some three miles 
or more beyond the boundary of the farm Broederstroom East, 
to the farm Leuwkloof, where it is being explored by Messrs. 
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Farrar and Imroth. It can be said, therefore, that this reef is 
continuous for a distance of nearly 20 miles, for careful exami- 
nation of it at the various points mentioned affords strong 
evidence that the ore body is one and the same throughout. It 
consists of shales penetrated by a mass of quartz, undoubtedly by 
intrusion, and interlaminated with it in an irregular manner 
through a thickness varying from a few inches to about five feet. 
For instance, at the Broederstroom mine the reef widens from 
three feet at the surface to five feet at a depth of 100 feet, while 
at the workings of Imroth and Farrar the reef is only a few inches 
wide at the surface and widens at a short distance to about 18 
inches. One or two of the quartz leaders in the first-named mine 
are more persistent than the rest, and have a thickness of about 
three inches. An examination of the ore body shows that the 
shale and quartz are frequently mixed up in a way that resembles 
the mingling of pebbles and cement in hanJcet, except that the 
fragments are angular. In other respects they are entirely 
different, and are due in origin to wholly different causes. This 
ore body on Broederstroom is a reef in the proper sense of the 
term, while a conglomerate bed is not. The whole of the ore, as 
far as explored, is of a friable, gossany nature, and will probably 
remain so for another 200 feet, so that the milling will be rapid, 
and the gold easily collected. Pannings taken from all parts of 
the reef show almost invariably good results, although a large 
proportion of the gold is indistinguishable on account of a filmy 
coating of iron oxide. Fire assays have shown extremely good 
values, which have been well corroborated by the milling tests 
previously referred to, which was made under disadvantageous 
conditions. Within a few yards of the place where the hauling 
engine is being erected, runs the strong current of pure water 
from the Kalkheuvel limestone mentioned above, and it is contem- 
plated to dam this stream nearer to its source, and convey it in 
pipes to a turbine which will supply all the power required for 
the various mining and milling purposes on the farm. The mill 
will be erected eventually near the mine, and thus everything 
will be conveniently disposed and economically worked. This 
matter in itself is an important one, and the facilities thus 
derived add greatly to the high value of the property. The 
conditions fur working, taking them as a whole, are equalled by 
but few districts in the Transvaal, and are certainly far better 
than those along the Witwatersrand. 

The Main Eeef is not the only reef on the Witwatersberg pro- 
perty. On the range there are found several other lodes of a 
similar kind, which have been traced for long distances, and give. 
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on panning, snrprisingly good results. They have, however, not 
been worked to any great extent, except as prospects, and they are 
in the neighbourhood of those old workings which were spoken of 
at the commencement of this article. It is doubtless from these 
reefs that the ore was extracted which was to have been milled at 
the battery now standing deserted a few miles away in the Maga- 
liesberg valley. They, like the Main Eeef, are all gossany ; and 
they are all composed of a mass of intermingled quartz and indu- 
rated shale, the whole being due to the intrusion of the quartz. 
At the back of Witwatersberg, on the farm Rietfontein, there has 
been discovered a quartz reef which has been opened at two points 
about three-quarters of a mile distant from each other. It presents 
an entirely different appearance from any of those already 
described : for whereas they are interbedded reefs, this is a true 
fissure lode, cutting directly across the line of bedding of the strata 
at a high angle, while having a strike parallel to that of the beds 
around it. It consists of a wide mass of white quartz, generally 
nncrystallized and vitreous in appearance, except in the neigh- 
bourhood of the fragments of sandstone which are included in its 
body. It has a width, when opened, of about eight feet of more 
or less solid reef, and has a tendency to send ramifying sheets 
into the sandstone country rock, thus widening itself somewhat. 
It is accompanied by a leader of gossany stuff a few inches in width 
along its length, and there are detached portions of the same 
decomposed ore matter throughout the reef. In places visible 
gold is plainly to be seen, and the pannings from all parts of the 
lode are most satisfactory. It has only been partially broken, and 
it is somewhat difficult of access at present, being found high on 
the northern slope of the Witwatersberg, amid a dense growth of 
thorn and other bush. It is an interesting speculation as to 
whether this reef is of the same age as those which, on the other 
side of the range, run in the bedding lines of the strata, and at 
what depth they are likely to unite. This is, however, a matter 
more of scientific than practical interest ; and whatever may be 
the case, there is good evidence that the reef is a very valuable 
one, and likely to extend for a long distance in strike and dip. 
There are several other reefs similar to this, located higher on the 
hill, but not so large and prominent. 

The geological characteristics of the Witwatersberg district are 
similar, in the main, to those which are found in the other auri- 
ferous regions of this part of the Transvaal. A brief description 
virill suffice. It is generally known that between the Witwaters- 
rand and Pretoria is an axis of granite running east and west. 
This axis forms the foundation, so to say, upon which the other 
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formations have been built. At an early geological epoch, the 
lower formations, such as the conglomerates and sandstone quartz- 
ites of the Hand, and the series beneath them, consisting of mud- 
stones, schists, shales, and quartzites, which are the lowest beds 
that have hitherto been discovered in the Transvaal, were lying 
in an approximately horizontal position upon the granite. The 
latter, being upheaved along the axis mentioned, lifted the strata 
with it, the formation being thus made to dip on one flank in a 
southerly direction as at Johannesburg, and on the other flank iu 
a northerly direction as at Pretoria and the neighbourhood. The 
axis of the great fold was in succeeding ages eaten away by 
denudation until the bed rock of granite was reached and exposed 
over large areas, so that at the present day there appears to 
the uninstructed no possible connection between the beds in 
which the Band mines are being worked and those in which 
the Witwatersberg reefs are found. It will be understood, 
however, by the initiated that they are simply separated portions 
of what were at one time continuous formations, although it 
must be distinctly remembered that the Witwatersberg beds are 
lower in the geographical horizon than those of the Band con- 
glomerates. They are, in fact, identical with those in the 
Barberton district and along the great Drakensberg Bange up to 
the Low Country, where they are still the same beds, although 
perhaps differently influenced by local eruptive and other action. 
This fact — namely, that the formation is identical with that in 
which so many important gold deposits have been found in other 
districts — is in itself a favourable one. A section of the Witwaters- 
berg taken directly at right angles to the line of strike of the strata, 
shows that the country is composed of alternating beds of shale and 
sandstone, altered in depth to a kind of slate and quartzite. A 
great dyke of trap rock, probably diorite, is seen to crop out along 
the southern face of the Witwatersberg, and has undoubtedly had 
a very beneficial influence upon the gold-bearing value of the 
reefs. The Kalkheuvel is composed of calcareous strata, and 
upon its southern flank is found a wide lode of clean galena, or 
sulphide of lead, which is said to carry a large proportion of 
silver. Upon the northern side also of this range is to be found 
an eruptive dyke of the same kind as the one mentioned above. 
In fact, trap intrusions are common in the district. The country 
rock has a uniform dip of about 39 or 40 degrees to the north. 
It does not appear that any portion of the conglomerate beds of 
the upper or Band formation have been discovered in this region. 
In many places there is found upon the surface a gravelly deposit 
cemented with oxide of iron. This is merely a recent formation 

N 2 
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of no importance, but it is deceptive to tboee who do not under- 
stand its nature. A Tarietj of haematite is also found in places 
upon the property. 

It will be unnecessary to add many words of commendation, for 
those who have read this article so far will have satisfied them- 
selves that in the Witwatersberg properties there exists a field 
for profitable gold-mining second to none in the Transvaal, so far 
as discovery has at present progressed. The advantages possef^ed 
by the farms embrace an abundant and constant supply of good 
water, which will be able to afford a large proportion of the power 
required in the various mining operations, so that coal will be 
more or less unnecessary. This is an advantage possessed by no 
mine along the Band; and when the prominent part played by 
fuel in the cost of working along the Main Beef is considered, 
it will be admitted that the advantage mentioned is a most 
important one. The reef stuff, again, is free milling, and is likely 
to continue so for a considerable depth ; it is easily broken and 
crushed, and will thus permit of operating expenses being kept 
down to a low comparative limit. When it is stated finally that 
the direction of the Syndicate's operations— initiated by Mr. S. B. 
Height, who has clung to the Witwatersberg with a tenacity that 
no reverse of fortune could affect — is in the hands of Mr. Edward 
Jones, the pioneer of deep levels, and the leader of mining reforms 
on the Diamond-fields, it will be admitted that the auspices for 
the future of the property could not well be more favourable. 
The advantage of this guidance is already evident, and it may 
confidently be predicted, in view of the &ct that no financial 
difficulty need now be anticipated, that in a short time the 
Witwatersberg district will take high rank as a gold-producing 
region. The gold already turned out is of finer quality than 
that produced in any other part of the Transvaal, and it may be 
taken for certain that the monthly yield will constantly increase 
and steadily multiply from the date when milling operations are 
commenced in earnest, and this will be not later tlum the end of 
the present month. 

Since this article was written a large amount of development has 
been made on the property by sinking shafts along the strike of 
the reef; the latter now being opened up in half a dozen places 
within a distance of over a mile from the main workings. Test 
crusljings were made amounting to about 700 tons, yielding from 
8 to^lo dwts. per ton, and the resources of the Syndicate are now 
being applied to fully developing the mine, with the object of 
floating it into a large company. A mo6t influential company. 
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" The Gold Fields of South Africa," has taken a large interest in 
this Syndicate. 

From the developments which have been made, the prospect of 
the Witwatersberg district becoming a large mining centre, is 
beyond a doubt. 

Edward Jones. 

JOHANNESBURQ, 

10th May, 1893. 



APPENDIX XV. 

The Mashonaland Goldfields. By W. E. Fairbridge. 

I SHALL attempt here nothing more than a glance round the 
half-dozen gold-bearing districts comprised under the name of 
Mashonaland, as they stand at the commencement of the winter 
season of 1893, feeling that with rapid change and progress 
impending, the readers of this volume should not be permitted to 
mistake what was, for what may have become. Seeing, for 
instance, that the flotation of companies and the importation of 
batteries is proceeding in an ever accelerating degree, and that 
what is said on this score to-day will be obsolete in six months 
time, it will be safer merely to describe the several " Fields," and 
what the reefs they contain are capable of yielding. 

A word or two in the first place will not be amiss on the subject 
of " Old Workings," with which, it is hardly an exaggeration to 
say, the country is honey-combed from the latitude of the 
Crocodile, to far beyond that of the southern end of Lake 
Tanganyika. Less has been done and written in the way of 
studying and examining the manner in which the " old men " 
mined than could be wished, but it seems certain that they 
confined their attentions to high grade ore, that they preferred 
open cuttings to subterraneous tunnelling, and that in few cases 
did their probably rude appliances permit them to go deeper than 
100 feet. As might be supposed, the debris thrown out of their 
workings were a means of calling the attention of travellers, as 
they have later guided the prospector to the existence of gold- 
bearing reefs in this country. But, as the ancients were unable 
to exhaust the veins they struck, so also were they unable to 
complete their discoveries of good surface outcrops. On every 
field since the arrival of the whites, excellent, and frequently very 
high grade, lodes have been struck bearing no vestige of former 
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human proBpectmg or labour. Mashonalanders, as the new 
colonists call themselves, perhaps justly claim as a sign of the pre- 
eminent richness of their mineral rock, that in Zambesia alone of 
old-world places have the old Eastern nations thought it worth 
while to delve npon a gigantic scale for the commodity whose 
value has been as old and long-established almost as the hills 
themselves. The districts now being worked are nine in number. 
With their distances from the chief city, Salisbury,* they are as 
follows : — 

MOes from SalUboiy. 

1. Umfoli (Hartley Hill, Umswesivi, Mombe, C(iiioes8ion\ ^^ . .^^ -or 

Hill, Eiffle. &c.) | 40 to TOW. 

2. Yicloria (Feraspmiit and eastward to ShaBhi^andt t/^ a 

Matabeleland | IW) S. 

3. Mount Darwin ICON. 

4. Mazoe (including the Anglo-French series) . . 30 N. 

5. Salisbury (Upper Umfoli, Borrowdale and Enterprise! 10 to 20 N., £., 

series) / and 8. 

6. Northern (Lo Magondi, Angwe) , , . . 70 N.W. 

7. Abercom ........ 70 N.E. 

8. Umtali (Manica and Western Belt) . . 100 to 150 E. 

9. Bandisi (between Umtali and Grazaland) . . . IdO-S-E. 

Of the general character of the reefs the words of a well-known 
specialist, Mr. Bobert Williams, will have more weight than any- 
thing that can be said by a mere layman in matters mineralogicaL 
Speaking at the banquet given in Salisbury on St. Andrew's Day, 
1892, Mr. Williams said: *' There should have been no such 
mistake " (as that made by the first experts, who came and, after 
the manner of their kind, condemned the country) ** here, as the 
formation was similar to that of California, schistose. In Masho- 
naland there were at least five distinct belts of schistose rocks 
extending in almost nnbroken parallels across the country for a 
distance of 400 miles, and equal to about 2000 miles of belt, 
varying in width from 7 to 20 miles. Beyond the Mazoe again 
there were other belts, which it would be modest to place an 
estimate of a thousand more miles on. Boughly, it might be f^aid 
there were 42,000 square miles of gold-bearing country here — 
about two and a-half times greater than that in California. As to 
the old workings — and I have since coming here travelled some 
4000 miles over almost continuous old workings — ^I ronghly 
estimate that at least 800,000 tons of staff have been excavated by 
the old diggers. Taken at the low estimate of 10 dwt., this would 
mean a value of £1,600,000. I think it more probable, however, 
that this excavated stuff ran as many ounces, for there was 
evidence that the old workers left such trifles as 10 dwt. reefs 
severely alone." 

• Sitnated abont S. lat IS'', E. kmg. 31^ 
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The properties Mr. Williams adopted for his Company have 
since gone far to bear out his expectations. Both the " Inez " and 
the " Dickens " have run over three ounces to the ton, and the 
"Vesuvius" and the "Alice" with small mills have assisted to 
prove that what attracted the ancients, was not a " dwt." reef, but 
one of ounces to the ton. 

In different reefs, the gold occurs in widely different ways. In 
the " Inez," which assays exceedingly high, and runs from three 
to five ounces over the plates, little or no "visible" occurs. 
Generally, however, the quartz has very nuggefy gold. " Shoots " 
are not unknown, though " pockets " practically are, in the mines 
as yet worked. Copper occurs in one or two rich lodes on both 
the Mazoe and the Viotoiia belts. Granite divides the belts, 
which, however, are rarely disturbed or approached by that 
primary formation. 

The country lends itself admirably to cheap working : water, 
wood, and native 'labour, being procurable within the neighbour- 
hood of every field, and, one might almost say, of every single 
mine. The much-talked-of fever is of a slight character, and by 
care, and such improvements as the planting of blue gums around 
the miners' houses, may be expected to disappear altogether in 
a few years. The cheapness of working was first proved by 
Mr. Henry Borrow, of Messrs. Frank Johnson & Co., who suc- 
cessfully developed and worked the "Salamander" property, at 
Hartley Hill, at a remarkably low expense. 

In the powerful advantages, in the shape of climate, fertility of 
soil, and distinctness of geological formation, lay the answer to 
what seemed an inscrutable riddle, namely, how was it that the 
first trek into the country did not end in complete failure and 
ruin to the immigrants. Under almost every conceivable financial 
and social discouragement, the settlers held on, and they held on 
because the natural richness of the country was so evident to 
them that they felt fortune was but a question of pluck and 
perseverance. 

Another reason why the country has been enabled to disregard 
the damning sentence passed upon it by the first experts and by 
the distinguished visitor. Lord Bandolph Churchill, may be found 
in the wise government of the Chartered Company. Setting aside 
as debateable in the extreme either the merits or the demerits of 
the " 50 per cent, clause," whereby the Company takes 50 per cent, 
of the promotion of a Mining Company, the rule of the Chartered 
Authorities and the powerful assistance of the Company's finance, 
has simply spelt salvation. With a laissez-faire government, or an 
obsolete type of rulers, such as has retarded the development of 
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other South African States, there would not probably have been a 
battery brought into the country this year of grace, 1893. For- 
tunately for all concerned, the fates willed success to Mr. Khodes' 
vast scheme, and Mashonaland has now some place in the thoughts 
of Lombard Street and Capel Court. 

W. E. Fairbeidge. 

Salisbury, 

April, 1893. 



APPENDIX XVI. 

Gold in the Cape Colony. 

{T<iken hy permission from Mr. John Noble^s * Handbook of the Cape 
and South Africa,* 1893 edition, p, 44.) 

Native gold has been proved to exist in several parts of the 
Cape Colony; but nowhere has it as yet been found in paying 
quantities. In the Knysna district (S. lat. 34°, E. long. 23°) it 
occurs among the quartz reefs in the clay-slates, schists and sand- 
stone, as well as in alluvial deposits. Between 1887 and 1891 a 
considerable amount of capital was expended by companies and 
individuals in developing and testing the auriferous area around 
Millwood, extending from the Karatara to the Homtini Kivers. 
During this period a total of over 2100 ozs. of gold was registered 
as won ; but this was not sufficient to inspire hope or encourage 
more extensive workings. The development, carried out to a depth 
of over seventy feet, only proved the poverty of the reefs under- 
ground. The alluvial near the bed rock and at the bends of the 
rivers, worked by sinking pits and sluicing in a rough and ready 
way, was in some instances fairly payable. Two claims yielded 
14 lbs. of gold in seven months' irregular working with ten 
labourers. Other portions produced little more than a few 
specks of gold. The average amount the alluvial yielded was 
about 8 grains per cubic foot of wash — a return not sufficiently 
remunerative. 

In 1891, gold was discovered in the district of Prince Albert 
(S. lat. 33°, E. long. 22°), at two farms named Spreewfontein and 
Waterfal, in the Karoo, a locality where, some twenty years before, 
a nugget of 2 ozs. 3 dwts. had been picked up by a cattleherd. 
The gold was found chiefly as alluvial in the crevices of the 
shales and sandstones, traversed by thin veins or reefs of quartz, 
ibrming the bed rocks of the creeks and rivers. In some instances 
the hard matrix, in which the Saurian fossils common to the 
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locality are found, was incrusted with cubes of iron pyrites 
carrying visible gold. From August to December over 500 ozs. 
were collected, including a number of small nuggets; but after 
a time digging was discontinued, it being found of an unpayable 
character. The total finds registered to the end of February, 1893, 
were only 738 ozs. 

In 1892, alluvial gold of similar nugget form to that of Prince 
Albert was found near Kaboos, situate in the Kichterveld, at the 
north-west corner of Namaqualand (S. lat. 29°, E. long. 17°). This 
tract had been prospected twenty years previously by Mr. Dunn, 
who reported having found traces of gold at various spots from 
Stinkfontein towards Missionary's Drift, on the Orange Eiver. The 
formation is granite, gneiss, and quartz, with schists, sandstone and 
conglomerates, crossed by dykes of greenstone. This part of the 
country being extremely arid and void of food supplies, has as yet 
offered no attraction to the prospector. 

Gold has also been found in pockets of prehnite varying from 
two to four feet in thickness, occun'ing in the igneous dykes near 
Cradock (about lat. 32°, long. 26°), and supposed to be derived from 
the sub-aerial decomposition of the surj'ounding dolerite rocks. At 
Laakenvley and Karoopoort, in the Ceres district, numerous quartz 
reefs occur, but the yield is only a few grains per ton. 

Besides the districts mentioned by Mr. Noble, gold has also been 
found on the northern bank of the Vaal Eiver, close to the town of 
Barkly West, in conglomerate reefs bearing some similarity to the 
Witwatersrand formation. 



APPENDIX XVII. 

Gold in the Orange Free State. 

(From the Johannesburg * Star ' o/ 21«< March, 1893.) 

The expectation that payable gold-fields would be eventually dis • 
covered in the Free State seems at last to be within measurable 
distance of realisation. For several months past careful pro- 
specting operations have been in progress in various localities 
immediately north and south of the Vaal Eiver, and these have at 
length resulted in the formation of a syndicate to thoroughly 
prospect and develop six farms and 136 claims situate on the south 
side of the river. 

The properties in all are about 21 miles in length, with an 
average width of three miles giving on the dips over one mile ot 
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ground, the reefs dipping only about 12 degrees. They occur in a 
range of hills situate about two miles south of the Vaal. On the 
southern side of this range the formation is intersected by five 
large bars of slate together with the same number of sandstone 
layers of reef parallel for a distance of at least 30 miles along the 
range, the formation having a slight dip to the north-west. 

The reefs on it generally outcrop, but there are indications on 
the surface in the form of float matter and decomposed quartzite, 
showing the probable position of the reef, and no doubt whatever 
was left on the mind of Mr. P. Bennett, the well-known mine 
manager, who has lately inspected the property, that the reefs 
continue through the unprospected portion of the property and 
follow the same formation along the range for a distance of from 
20 to 30 miles. 

At the south-easterly portion of the property three reefs outcrop 
for a considerable distance, and a considerable amount of work has 
been done upon them. The hanging walls are of slate, and the 
float walls of sandstone. The most southerly of the three reefs is 
encased between slate and sandstone, and at a depth of twelve feet 
is twenty inches in thickness. It is estimated from pannings that 
8 dwts. can be recovered from this reef over the plates. The 
Middle Beef is distant from the one just mentioned about 40 or 
50 feet. A shaft has been sunk upon it to a depth of 40 feet, and 
the prospects are from 5 to 7 dwts., besides a considerable amount 
of pyrites. The Northern Beef shows a distinct reef or leader 
15 inches iu thickness, and prospects from 8 to 10 dwts. of free 
gold. 

In the two first-mentioned reefs, the banket is composed of con- 
glomerate of quartz pebbles with quartzite cement. In the 
Northern Beef the banket is larger, and contains darker pebbles 
than in the other reefs. It has a great similarity to the South 
Beef of the Main Beef series on the Band. In the opinion of 
Mr. Bennett these reefs will eventually prove to be the southern 
portion of the so-called Main Beef series of the Witwatersrand.* 

The facilities for mining are exceptionally good, there being 
quantities of wood in the district, and coal mines in the vicinity. 
Native labour and food are also cheap and plentiful, and the local 
conditions as regards water-rights and battery sites are every- 
thing that could be desired. As is well known, the laws of the 
Free State are much more favourable to the owners of property in 
respect to mineral deposits than are those of the Transvaal.f So 

♦ Compare Appendix XIX., p. 197. 

t In the Free State the owner of the soil has the right to the minerals, while 
in the Transvaal this right is Tested in the State. 
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mncli work has been already'' done that Mr. Bennett has no 
hesitation in advising that a ten-stamp battery should be at once 
erected for the purpose of thoroughly testing the ore on the 
various portions of the property. 

Thirteen assays have been made from carefully selected samples 
taken from the different properties above referred to, and the 
average result is 19 dwts. 12 grains. Some of the assays were 
made at the Bank of Africa, and others by the Crown Keef 
assayer. 

It is proposed to syndicate the options which have been 
acquired over the above properties for £50,000, on terms which 
will provide ample capital fur the thorough exploitation of the 
different farms. 

The hope that mineral wealth would be found on the south side 
of the Vaal has risen more than once to the lips of our friends in 
the Free State, but up to the present time has always been dashed 
away. In the present instance, however, there is good reason to 
believe that permanent and payable reefs have been struck, and 
under the encouragement which the Free State Government will 
no doubt extend to those who have the enterprise in hand, it is 
not too much to expect that the Free State Fields will be a 
valuable reality producing gold in considerable quantities, before 
the end of the present year. 



APPENDIX XVIII. 

Gold in Zululand. The Vryheid Banket Gold Fields. 

By J. T. CiRRiCK, Ph.D. 

Although gold has for years been known to exist in Zululand, 
and has actually been mined and milled at the Insuzi and 
Nondweni fields, the fact has never aroused a tithe of the interest 
and excitement that has been created in Natal by the operations 
at present being carried on by the Denny-Dalton Syndicate and 
others, in the Vryheid district of the Transvaal, immediately on 
the borders of British Zululand. The great feature of interest 
in connection with this new field is the fact that it is a Banket 
field, identically similar in formation to that of Witwatersrand, 
and, from the tests already made, of apparently equal richness. 

To Natal, the future of these fields is of supreme importance. 
No one knows bettor than the average Natalian that a payable 
banket gold-mining field is no evanescent flash in the pan, but a 
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steady, reliable industry that unites in itself the reliability of coal 
mining with the immense possibilities of gold mining. 

Johannesburg stands to-day a monument to Banket. The stone 
which the mining wiseacres despised in 1886, has proved itself to 
be the head-cornerstone of South African prosperity, second in 
importance to no other mineral deposit, either in South Africa or 
out of it. 

The story of Witwatersrand has been told already in this 
volume, and in such a manner that the least imaginative reader 
who has followed Mr. Eeunert's narrative must have already 
recognised the truth of the above statement. It may be of interest 
then, before going into any detailed account of the new Banket 
Gold Fields, to acquaint the reader with how and when they 
were discovered, prospected, and finally succeeded in arousing the 
attention at present directed to them. 

For many years previous to the Zulu War, it was well known 
that rich gold deposits existed in Zululand, but owing to the 
jealousy with which the Zulu kings regarded all prospecting, the 
mineral resources of the country remained absolutely undeveloped. 
Prospectors who, in the guise of hunters, attempted to search for 
the precious metals were politely informed that digging holes 
was not hunting, and as politely requested to " move on." After 
the acquirement by the Boers, in 1886, of the territory now known 
as the Vryheid district of the Transvaal, the difficulties in the way 
of prospectors were to a great extent removed, but owing to the rush 
to the Eand, it was not until after the collapse of the " boom " of 
1888, that attention was seriously turned towards Zululand. All 
sorts and conditions of syndicates were formed in Natal to send all 
sorts and conditions of prospectors into the new Land of Promise. 
In the ways in which these prospectors went about their work 
some were wise and some were foolish ; but in the main it may be 
safely said that the ways of the early prospectors in Zululand were 
not the ways of wisdom and experience. Companies were formed 
and reconstructed, and money was spent without any return 
coming in, until the hearts of the weary investors became sick 
with hope deferred, and they cried aloud in their bitterness that 
no good thing could come out of Zululand. 

Among the many syndicates formed, there was one syndicate, 
composed of the late Sir Theophilus Shopstone and some friends 
of his in Pietermaritzburg, which has fortunately been instrumental 
in demonstrating that the croakers' estimates of the mineral 
resources of the country were anything but correct. Formed in 
the beginning of 1889, the first move made by this syndicate was 
to engage the services of a prospector, who from time to time 
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reported the finding of gold-bearing beds on the farms now 
owned by the Denny-Dalton Syndicate. After six months' work, 
he advised his syndicate of the discovery, in a creek on the 
farm Tusschenbyde, of a much richer series of beds than any yet 
discovered. 

Stripping operations were then begun and continued in a more 
or less desultory fashion for two years, when the beds were con- 
sidered sufficiently exposed to admit of examination by a com- 
petent mining engineer. Mr. Furlonge, of Johannesburg, was 
the gentleman whose services were called into requisition, and 
in August 1891, his report was submitted to the syndicate in 
Maritzburg. 

In his report, Mr. Furlonge declared that in all essential par- 
ticulars the auriferous quartz conglomerate beds on the syndicate's 
property were identical with those of the Band, and finally that 
the property was of such value, that it would compare favourably 
with many of the producing Eand properties. At the same time, 
however, the syndicate were warned that all future exploitation 
would only be of value if carried out by thoroughly competent 
men. 

On the strength of this highly favourable report. Sir Theophilus 
Shepstone and his friends entered into negotiations with some 
gentlemen in London with a view to the formation of a Company 
with resources sufficient to thoroughly open up the new fields; 
but, owing to unfortunate experiences in Barberton, Johannesburg 
and elsewhere, the general feeling of the investing public was 
not at the time favourable to South African mines, and as a con- 
sequence of this, the negotiations were still hanging fire, when 
Messrs. Denny, Dalton, and Paulson visited the property with a 
view to purchase, in December, 1892. These gentlemen, being all 
men of experience, and possessing an intimate knowledge of the 
Eand Banket formation, at once realised the immense value of 
the banket-beds exposed in the creek, and as promptly decided 
to conclude all necessary arrangements for the purchase of the 
property. 

While Mr. Denny set out for Pietermaritzburg to complete the 
negotiations for the purchase of the property, Messrs. Dalton and 
Paulson remained at the farm, and collecting all the tools they 
could lay hands on, at once set to work to open up the bed. No. 2, 
which offered the greatest facilities for development. 

From the day on which Mr. Denny started for Pietermaritzburg 
to conclude arrangements for the purchase of the property, work 
began, and has been most energetically pushed on with ever since. 
By the beginning of April of this year (1893), nearly six hundred 
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feet of the bed, known as No. 2, had been continuously stripped 
aloDg its outcrop above the bed of the creek, and over one hundred 
assays had been made of this bed alone. 

The farm of Tusschenbyde, on v^rhich these vsrorking operations 
have been carried out, has an area of about 1,300 acres. It is 
situated in the extreme south-easterly corner of the Vryheid 
district of the Transvaal, in what was formerly part of Cety wayo's 
territory. By wagon road it is about 90 miles distant from Dundee, 
Natal, about 120 miles from Pietermaritzburg, Natal, and about 140 
miles from Durban, Natal. In a direct line it is about 85 miles 
fix)m Pietermaritzburg, and 90 miles from Durban. Its elevation 
above the sea-level is from 3,000 to 3,200 feet. 

Geologically, the farm forms part of the north-easterly slope of 
a ridge of hills which extends from the White Umvolosi Eiver, at 
the base of the Inhlazatje mountain, on the north-west, to the White 
Umvolosi Eiver on the British Zululand border, on the south-east. 
If the ridge of hills be regarded as a slightly bent bow, the White 
Umvolosi may be regarded as its string. 

This whole slope is itself formed by the tilted-up edge of an 
immense sedimentary formation, of which the banket beds are an 
integral portion. The crest and south-easterly slope of the ridge 
are apparently of igneous origin, but, as these portions are entirely 
overlaid with diorite, it is impossible to say definitely whether 
this is actually the case. The diorite appears at many points to 
have come from a considerable distance, as it contains fragments 
of rocks which do not occur in the immediate neighbourhood, but 
there is at the same time no evidence to show that some portions 
of it at least have not been forced up through cracks in the 
immediately underlying sedimentary formation. Whether it has 
come entirely from a distance, or whether it has partly been 
forced up through cracks in the underlying sedimentary formation 
is really of little importance ; the great point about its occurrence 
being the absence of any disturbing influence on its part on the 
sedimentary beds. At no point over the whole north-easterly 
slope of the ridge is there any evidence of eruptive upheaval. 
From one end to another the beds lie at about the same angle of 
6® to 12** to the horizontal, and always in the same relative 
positions to one another ; so regular, indeed, are the sections of 
the formation exhibited in the various creeks which flow in a 
north-easterly direction towards the White Umvolosi, that a 
description of the section of the formation as exhibited in the 
creek valley and creek bed on Tusschenbyde, is practically a 
description of what can bo seen in at least a score of " dongas " 
and creeks, which occur along the north-easterly slope of the ridge. 
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On Tusschenbyde this north-easterly slope of the ridge has been 
hollowed out, partly by the action of what appears to have been at 
one time a stream of considerable dimensions, and partly by the 
present creek, with consequent formation of the present valley and 
creek bed, which may be described as a valley, about one mile long, 
half a mile broad, and two to three hundred feet below the general 
level of the slope of the ridge, with the present creek flowing 
from the crest of the ridge at the upper end of the valley down 
through the middle of it. For about half a mile the bed and 
banks of the present creek exhibit nothing but diorite in all 
stages of decay. 

At the upper end of the creek valley there is in fact an immense 
Diorite kopje which seems by its formation to have blocked up the 
course of the stream that hollowed out the present creek valley. 
Coincident with the creation of this Diorite kopje there seems to 
have been a general overflow of diorite, as both sides of the valley 
are still to a large extent overlaid with masses of it, which can be 
plainly seen to be resting on the sandstone and conglomerate beds. 
Subsequent denudation has to a large extent removed this overflow 
diorite from the lower portions of the valley, but the process of its 
removal is not yet completed, and can in fact be most conveniently 
studied, not only in the bed of the creek, but also in the beds of 
several smaller streams which flow into the creek. 

Flowing, as it does, down the dip of the sedimentary formation, 
the lowest layers of the formation are of necessity the first to 
outcrop in the creek bed. The first sedimentary layer which is 
shown in the creek bed is a coarse sandstone, with enclosed pebbles. 
This layer disappears under the overlying diorite at its upper end 
in the creek bed, its lower end being overlaid by another sedi- 
mentary layer in exactly the reverse manner to that in which 
the slates on a house roof overlie one another. If the creek bed 
be taken as the gently sloping roof of a house, the sedimentary 
layers of sandstone and conglomerate may be regarded as slates 
which have been placed so that the upper edge of the lower 
slate overlies the lower edge of the upper one. The layers suc- 
ceeding and overlying the first coarse sandstone layer are also 
sandstone layers, but with the noteworthy .feature that each suc- 
cessive layer is finer in grain than the preceding one. 

About one hundred yards down the creek from the first sand- 
stone layer the first banket bed (No. 1) is met witJi. Under- 
lying it is a fine and rather soft sandstone layer, and overlying 
it is a layer of about 4 feet of hard, pyritio conglomerate, which 
assays about 3 dwts. all over. The banket bed itself is shown 
for about 20 feet on one side of the creek. At its highest point 
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it is about 3 inclies, at its lowest point about 2 feet thick; its 
aotnal thickness in the solid cannot be arrived at until it has been 
tested at a distance from the outcrop ; there is every indication, 
however, that it will be from 3 to 4 feet thick. Being the softest 
portion of the strata it has been to a great extent removed by the 
washing action of the waters of the creek. As it is, it shows 
excellent results on panning, while the average of the assays made 
from it is 14 dwts. 1 grs. Although overlaid by a layer of pyritic 
conglomerate the bed itself is entirely free-milling at the outcrop. 
This is of interest as an instance of the permeability of the banket 
layers to the action of water and air. The same permeability to 
liquids which has made them at one time the main channels for the 
pyritic auriferous solutions, which impregnated them with pyrites 
and gold, exposes them now to the oxidising action of infiltrating 
water. 

Overlying the hard, pyritic conglomerate bed already mentioned, 
there is still another bed of hard conglomerate, showing on assay 
from 1 to 2 dwts. of gold per ton. Above this, one layer of con- 
glomerate succeeds another, each layer less like conglomerate and 
more like sandstone than the immediately preceding one. In the 
next quarter of a mile in the creek bed this gradual transmigration 
from conglomerate to sandstone is so complete that in the 20 to 
30 feet of strata immediately underlying No. 2 banket bed there is 
not a pebble to be seen. 

No. 2 banket bed occurs in exactly the same way as No. 1 bed. 
Below the banket bed is fine soft sandstone, while above it is hard, 
pyritic conglomerate. The fine sandstone on which it rests is the 
top layer of an immense series of sedimentary beds, of which No. 1 
bed is the coarse pebbly bottom layer, and this is evidently the 
case with all the other beds on the farm. No. 1 bed is the coarse 
pebbly bottom layer of the series of sedimentary beds, on the 
sandstone of which No. 2 banket bed rests. No, 3 banket, which 
is met with further down the creek, rests on the sandstone layer 
of the series of beds of which No. 2 bed is the coarse pebbly 
bottom layer, and in the same way still another banket bed. 
No. 4, is found on the sandstone of the No. 3 series. On the 
top of the sandstone of No. 4 series there is a layer of jasper- 
ized slate, and further on, above this we find repeated layers of 
sandstone and slate which do not contain any further conglome- 
rate or banket layers. 

At the point where No. 2 bed outcrops the creek has made a 
cutting in the conglomerate and sandstone layers. This cutting 
is at its upper end about 90 to 100 feet, and at its lower end 
about 6 feet deep. The bed itself at the upper end of this cut- 
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ting on the south side of the oreek is abont 70 feet above the 
creek level, and dips below the creek about 600 feet from where 
it begins, at the head of the cutting. Owing, however, to the 
construction of a road along the face of its outcrop in the creek 
the bed can only be sampled continuously for about 480 feet, the 
level of the road being at its lowest point, quite 10 feet above 
the water level. On the north side of the creek, the ground 
being lower than on the south side, a considerable portion of 
the bed at its upper end has actually been removed by denu- 
dation, but about 200 feet is still in situ^ and exposed by surface 
stripping. At its outcrop on the south face the bed is only about 
1 2 inches thick ; it rapidly thickens, however, the average thick- 
ness for the first 150 feet being 20 inches. The average thickness 
of the following 300 feet is 33 inches. On the north side of the 
creek the average thickness of the bed is 37 inches. 

Assays from the first 160 feet on the south face show an average 
of 8 dwts. 19 gr. per ton. The following 300 feet give an average 
assay value of 17 dwts. 16 grs. per ton. Where the reef has been 
cut into by cuttings, the average assay value of the pyritio ore 
(32 dwts. 6 grs.) is nearly twice that of the oxidized fringe of ore 
on the outside, which fact is evidently an indication that the 
average value of the reef as got from the oxidized ore on the 
outside is not truly indicative of the assay value of the body of 
the reef. Where oxidized, the reef material is extremely friable, 
and in taking samples there must be a considerable loss of the 
softest and richest portions. This can be proven, moreover, expe- 
rimentally by taking a piece of oxidized ore and knocking it with 
a hammer over a pan ; the dust that falls from the ore generally 
giving on panning a good show of gold. 

Mr. Furlonge's estimate of the value of the reef was 24 dwts. 
to 25 dwts., and to use his own words, " this is a result which is 
not only very satisfactory, but one which I am safe in saying is 
very close to the truth." 

Overlying No. 2, there are still two more banket beds, to which 
I have already alluded (No. 3 and No. 4). No. 3 is separated by 
about 90 feet of strata from No. 2, and No. 4 is separated from 
No. 3 by about the same thickness and the same character of rock. 
Both No. 3 and No. 4 contain gold, but apparently not in the same 
degree as No. 2 or No. 1 : forming as they do, however, an integral 
part of the banket stratum, their existence as constantly auriferous 
beds over the whole stretch of 12 miles of country on the north- 
easterly slope of the ridge of hills, is a guarantee of the continuity 
of the other beds, which, to judge from the work already done on 
them, are evidently of enormous value. 

O 
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With regard to the manner of the formation of these beds there 
are several points worth noticing : — 

Firstly, — the sharp line of division between the banket layers 
and the underlying sandstone foot walls; in every instance 
the line of division between the coarse pebbly bottom layer 
of the one series, and the sandstone of the underlying series 
being as sharp and clear as it conld possibly be. Secondly, — 
the remarkable fact that whUe the hanging wall is always more 
or less impregnated with gold, to a distance above the reef of 10 
to 12 feet, the sandstone foot wall is in every instance absolntely 
barren. Thirdly, — ^the superior richness of the upper half of the 
reef as compared with the lower half. 

These various characteristics of the reefs can only, in my 
opinion, be accounted for in one way, i.e., by the theory — firstly, 
— that the successive sedimentary series were laid down with 
great intervals of time intervening between the deposition of each 
series, so that the mass of the preceding series, and consequently 
more particularly its uppermost portion, the sandstone, was 
liardened before the deposition of the succeeding series ; secondly, 
— ^that the gold in the beds has been deposited by ascending 
auriferous solutions of carbonates and supersulphides, which have 
impregnated the strata with gold and pyrites in exact relation to 
its porosity; and, thirdly, — ^that the impregnation of the beds 
took place at a time when they had already been more or less 
tilted up from the horizontaL 

In an inclined layer of porous stratum an ascending solution 
would of necessity deposit more particularly along the upper 
portion of its channel, and in such a manner that a layer of the 
substances being dex>osited by it would be found along the upper- 
most portion of the channel afforded it by the layer of porous 
stratum. This is what we should logically expect, and this is 
exactly what we find. All along the top of No. 2 bed there is 
an extremely pyritic layer, about 4 to 6 inches thick, and this 
layer is much the richest portion of the reef materiaL Such 
deposition could not have taken place along the course of 
a channel through which a descending current was passing, 
and with no current there would be no reason for a differ- 
ence in the deposition between the top and the bottom of the 
channeL 

By deposition, I mean, of course, chemical deposition, such as 
takes place when any substance in solution crystallizes out of that 
solution, by reduction either of temperature or pressure, or by 
reduction of both combined. In a solution descending into the 
bowels of the earth, both temperature and pressure would be 
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gradually increased, so that to look for deposition in that way 
would be absurd. 

Under conditions which offered rapid reduction either in tem- 
perature or pressure, we should expect a rich deposition of mineral 
in the line along which the pressure impelled it. We should 
expect a rich shoot to go down, more or less vertically, in the 
channel at a point where the channel presented a steep, or, in 
other words, a direct, ascent to the ascension of the depositing 
solution, and this is the general experience of the Eand. 

Practically these conclusions are of great importance. If the 
auriferous solution came up through the banket layers after they 
had been tilted up, then we may naturally look for greater 
average richness the more we go down — average richness, not 
absolute certainty of richness at any particular spot. As part of 
the theory, we must presuppose original channels leading from 
the underlying igneous, auriferous strata to the banket layers; 
and should no such channel exist in the immediate neighbourhood 
of any particular spot, it is nataral to expect that suoh a spot 
would be poor. 

As far as the Tusschenbyde series of beds is concerned, this 
would all point to an extremely regular distribution of gold. 
Lying as they do at a gentle inclination from the horizontal, an 
even distribution of flow of the auriferous solution, and conse- 
quently an even deposition of gold in the banket beds, is to be 
expected. This, in conjunction with the probability of the reefs 
being found at a comparatively shallow depth at a great distance 
from the outcrop, justifles the conclusion that the new fields will 
prove of such extent and value that several generations must 
elapse before they will be worked out. 

Coal of an excellent quality can already be delivered at the 
battery site on Tusschenbyde at 26«. per ton. Transport from the 
coast can be procured at £4 per ton ; labour is plentiful and cheap, 
and the climate is exceedingly healthy; everything, in short, 
points to a prosperous future for the new fields. 

To South Africa in general the success of the new fields means 
the creation of another wealth-producing centre, while to Natal 
in particular it means a lift such as she has not received since the 
origination of the Band. 

J. T. Cabrick. 
London, Jidy, 1893. 
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APPENDIX XIX. 
Mr. Hamilton Smith's Report ox the Hand. 

The following report on the Witwatersrand Goldfields, by Mr. 
J. Hamilton Smith, the well-known American mining engineer, 
was published in London, in Jannary, 1893 : — 

In 1886 gold was di>KX)Tered in beds of conglomerate near the 
present town of Johannesburg, on the southern slope of the range 
of hills known as the Witwatersrand, which forms the dividing 
watershed between the Atlantic and Indian Oceans. The occur- 
rence of gold in such sedimentary deposits was as unusual ta 
miners as that in the Mount Morgan Mine before spoken of. There 
were no rich placers below the outcrop of these beds, their absence 
being doubtless due to the fact that the gold in the conglomerate 
(locally called " banket ") was in small particles, far more minute 
than the graios found in quartz lodes. A great rush was made to 
this *' camp," mining companies were formed by the hundred, and 
prices of shares were run up in most cases to ridiculous figures. 
Hardly any of the original prospectors and mine-owners had any 
previous knowledge of gold-mining, so very poor mining and 
milling plants were the lule, but this did not matter so long as 
shares were going up by leaps and bounds. Instead of learning 
how to work the mines, the superintendents were busy on the 
Johannesburg Stock Exchange. Then the inevitable collapse 
came ; the mines were unduly discredited ; no more money was 
to be had from the pockets of the European shareholders ; and the 
people of Johannesburg were left to work out their own salvation 
from the mines themselves. This, for the past two years they 
have industriously been doing, until at the present time many of 
the mines are paying dividends honestly earned. Such mines 
require costly and elaborate mining and reduction plants, coupled 
with economical and skilfal management, and in tbe&e respects 
there is yet much room left for improvement; but the mine 
managers, almost without exception, now recognise their short- 
comings and are anxious to improve their methods, so that in a 
few years I believe they will thoroughly master the peculiar con- 
ditions of their work, and in time most of the mines will be 
models of efficient management. In 1887 the product from the 
Band was 35,000 ounces of gold bullion, worth about £120,000. 
Since then the yield has steadily increased, until in 1892 it was 
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L,200,000 ounces, having a gold value of about £4,250,000. In the 
opinion of those most competent to judge, it is highly probable 
that this yield will continue to increase until the product from 
this comparatively small district will exceed that from the whole 
United States, now the largest gold producer of any country, with 
an annual output of from £6,000,000 to £6,600,000. Russia 
probably ranks next, and then Australia. The Rand, in 1892, will 
rank as fourth, while, as will be seen hereafter, I believe the 
chances are that its product in three or four years from this will 
go up to over £10,000,000, and continue at this rate for a good 
Eaany years to come. This probable great increase, in the world's 
supply of metallic currency is of the greatest interest not only 
to economists, but also to the common business man; it is of 
importance to every member of all civilised nations. 

The following statements are based upon my observations during 
a visit to the Transvaal in the past months of August, September, 
and October, 1892. 

The country south of the Witwatersrand is a rolling and tree- 
less tableland for a distance of some 36 miles to the Yaal River, 
the boundary between the Transvaal and the Orange Free State ; 
Johannesburg being about 6600 ft. above 'sea level, and the 
Vaal 4300 ft. ; to the south of the Vaal are gently ascending hills. 
The geological formation is a basin deposit of sandstone, which 
has been transformed, by heat and pressure, into a firm quartzite, 
but which, in nearly all cases, retains the planes of original 
stratification. In this quartzite are many beds of conglomerate, 
varying jfrom a few inches to 20 ft. or more in thickness, the 
pebbles being generally of quartz ; these beds appear to be " truly 
conformable," that is to say, nearly parallel with each other, and 
with the stratification of the quartzite. Through this general 
formation very many small dykes of greenstone occur, apparently 
filling original fissures in the earth's surface ; running east and 
west, and nearly parallel at a distance of four or five miles from 
the northern margin of the basin, there is a huge dyke oV 
amygdaloidal greenstone from two to three miles in width, which 
can be traced for a distance of more than 20 miles. The basin has 
a length east and west of say 50 miles ; its northern boundary is 
roughly the Witwatersrand, where the outcrops of the beds of 
conglomerate are the most regular; on the eastern and western 
margins, the formation has been greatly faulted and twisted ; the 
southern outcrop has not yet been determined ; but it is probably 
in the Orange Free State, some miles south of the Vaal River.* 

♦ Compare Appendix XVII., p. 18G. 
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The trough of the basm I oonjectared to be folly 15,000 feet in 
Tertical depth below the snrface, and rery likely much more. It» 
geological position is believed to be jnst under the carbonifeToaa 
series, being about the same as that of the millstone grit in 
England and elsewhere ; in fact, the formation closely resembles 
an English coal basin, only that the beds are of conglomerate 
instead of coal, and that dykes of intmsiTe rock are £ir more 
frequent. 

Gold is said to be foimd in all these many beds of ^ banket,' 
but as a role only in small quantities, except in two or more of 
the inferior (lower) beds, which are called the '' main reef series ; " 
the gold is finmd adjoining the individual pebbles, but not in the 
pebUes themselves, nor in the quartzite, nor in the occasional 
quartz lodes which traTerse the districL Much prospecting work 
has been done on the upper and poorer beds, but at the present 
time I think only one of the many mines upon them is being 
worked at a profit, and in fact most of them hare been practically 
abandoned ; possibly as prices of labour, &c., cheapen, they may 
yield gold in considerable quantities ; they doubtless contain many 
million ounces of gold, but the average value per ton seems to be 
too low for general working. 

My studies were chiefly confined to the ** main reef series " on 
the central and northern portion of the outcrop, including the 
mines between the ^ Langlaa^e Block B." and the ^ Glencaim," 
and having an aggregate length of 58,500 feet — about 11 miles. 
Within these limits the formation is more regular than on any 
other portion of the many miles thus far traced on the margin of 
the ba^in, and from this section has come about two-thirds of the 
Band's total product of 3,070,000 ounces of bullion to dato. This 
11 miles of outcrop is owned by thirt^'-six companies, runs nearly 
east and west, and the beds have a general dip of say 35 degrees to 
the south ; there are many small greenstone dykes crossing at all 
angles, bat which rarely disturb the adjacent ** banket " ; in the 
total distance of 58,500 ft. thus studied, perhaps 3500 ft. has 
thus been cut out by these dykes, and another 5000 ft. has thus 
fai seemed to be too poor to work, so that mining has been con- 
fined to about 50,000 ft. in length, and generally upon two beds 
of the ** banket " not very far apart ; the average distance on the 
dip exhausted for this 50,000 ft. up to August 1st, 1892, I con- 
sidered to be about 160 ft., the average thickness extracted and 
sent to the mills, about 5 fL, the number of tons (2000 lbs. each) 
crashed say 3,000,000, and the yield (making a reasonable thoagh 
not large allowance for gold in tailings yet to be extracted) 
1,910,000 ounces of bullion, containing £6,700,000 in gold. This 
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is an average yield of 12 J dwts. per ton, and is considerably less 
than the results given by the published accounts of the various 
mines. Up to 1891 the tendency was to report a smaller tonnage 
than that actually crushed, in order to show a better yield per 
ton, but now there is a healthy rivalry between the various 
superintendents as to costs of mining and milling per ton, so that 
the present official reports give with fair accuracy the actual 
tonnage. For such a continuous length the foregoing record is 
unequal in the history of gold mining. There have often been 
mines of short length far richer than those of the Band, but 
nothing approaching them has ever been seen so far as regularity 
and extent are concerned. 

The future product of the Band practically depends upon four 
things : — 

1. Will the ** main reef series " continue to great depths ? 

2. If they do, what will be their general inclination or dip, 
and to what vertical depth will it be practicable to work them ? 

3. What amount of gold will be found with increased depth? 

4. On how large a scale can mining operations be conducted? 
As to the first query, I think it is as certain that the beds 

will continue clear across the basin, although interrupted by dykes 
of intrusive rook, as is the case with seams of coal ; some of the 
mines have already reached vertical depths of from 400 to 
600 ft. without any notable change in the position or character 
of the beds. Boring by diamond drills shows the same uniformity 
to depths of from 700 to 1000 ft.,* and the general regularity of 
the surface stratification for three or four miles south of the 
district I studied is most noticeable. These facts impress one 
with the conviction that the "banket" deposits are remarkably 
regular. 

In my judgment the second query can only be answered by a 
careful examination of the stratification of the surface rocks to 
the south of the outcrop. These, as a rule, show a general dip of 
about 35 deg. for nearly two miles, which gradually flattens until 
the great greenstone dyke before described is reached. I assume, 
therefore, with considerable confidence, that 35 deg. will be the 
general dip until such a depth is reached that the cost of mining 
will become prohibitive. Some experts have been of the opinion 
that there may be ** step " faults, whereby the various series, after 
dipping down to considerable depths, are lifted up abruptly, but 
I saw no indications that this was probable. Others assume that 
the " banket " will become nearly flat at vertical depths of 2000 

* Now to 2400 ft. See Appendix XX., The Great Borehole, p. 203. 
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or 3000 ft. ; but I also think that this view is not justified by 
the facts now known.* The depth to which it is practicible to 
work mines often depends upon the amount of water to be 
pumped ; but, sls in the Band, coal for fuel is abundant and cheap, 
neither the cost of pumping probable flows of water, nor the 
cost of hoisting the ore, &c., is likely to preclude working at great 
depths. The interior heat of the earth, I think, is the chief 
element to be considered in this connection ; this varies greatly in 
different parts of the world. At the maximum depth of 3300 ft. 
reachel in the great Comstock lode the heat was almost un- 
endurable, while at the Calumet and Hecla copper lode the tem- 
perature is not troublesome at 2800 ft., and a shaft is there now 
being sunk with a contemplated final depth of 5000 ft. The 
Dolcoath tin mine is the deepest in England, I believe, the 
lowest workings being some 2800 ft. below the surface, and the 
heat there is not excessive. Taking all the facts into considera- 
tion, I fancy it will be safe to assume that an average vertical 
depth of 3000 ft. can be reached on the Band. "With this depth 
and a dip of 35 degrees there would be an Lypothenuse of 5200 ft., 
to be worked on the " main reef series " in this particular stretch 
of eleven miles. 

The third question is, of course, the most senous of all, and 
the most uncertain, and to its elucidation I gave very careful 
attention. The croppings of the beds beyond doubt averaged a 
somewhat better yield for the first 20 to 40 ft. in depth than did 
the deeper ore, but this, I think, came from an artificial eniich- 
ment due to natural washing of the original croppings, and 
leaving behind in the present soft and oxidised surface a notable 
quantity of gold which had originally been iw situ higher up. 
After a thorough study of this question, and comparing the yield 
from the various mines for the different years, I came to the 
conclusion that while the ore in some of the mines had become a 
little poorer, in others there had been a slight improvement, but 
taking it for all and all the general average yield had remained 
practically unchanged. A number of borings have been made, in 
some of which very rich ore was found at 700 ft. and upwards, 
but it would be dangerous to draw any general conclusions from 
such tests. The common opinion at Johannesburg has been that 
the "reefs," as they call them, improve in value with greater 
depth, but I failed to find any distinct evidence in support of this 
belief. On general principles, with such a great linear extent of 
croppings fairly uniform in gold contents, it seems highly pro- 

* Much farther evidence has been afforded by the Great Borehole. See 
Appendix XX., p. 203. 
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bable that tlie gold contents will continue mncli the same to such a 
comparatively shallow distance as 5200 ft. upon the dip of the beds. 
The laws under which mines are held in the Transvaal 
determine largely the answer to the fourth and last query; 
there "square" locations are granted, each claim being 160 by 
400 Dutch ft., with a licence, payable monthly, for each claim. 
The possessor of a claim is entitled to work all the minerals 
underneath the limits of his boundary, but he has no rights or 
privileges to adjoining claims, which may be held by other 
locators. This is the same method as that followed under the old 
Spanish law in the Americas. In the United States an apparently 
fairer method was introduced, the locator of a vein having the 
right to follow it down to any depth, the boundaries therefore 
being only on the side lines. Although the latter law is theoreti- 
cally more just, experience in the United States has shown that it 
has often given rise to most costly litigation owing to the difficulty 
of defining the lodes, and I feel satisfied that it would have been 
vastly better for the general mining interests of the. country had 
the Spanish custom been followed. The first prospectors on the 
Eand had very little idea as to the true theory of the formation of 
the " reefs," and as a rule only located claims near their outcrop. 
These claims form the estate of the various companies now in 
most active operation. More active-minded men began to see that 
the beds were continuous and on a moderate [inclinatioo, and 
"pegged out" claims on the dip, until now claims have been 
located to a distance of more than a mile below all the chief 
producing mines. These lower claims are called "deep levels," 
and it is proposed to develop them by sinking vertical shafts until 
the " banket " is reached, and then to mine the ore just as an 
ordinary British colliery is worked. Already a number of these 
shafts has been started, and one group of capitalists proposes to 
expend £1,000,000 upon development and plant for these "deep 
levels." If these first deep shafts prove successful, and show that 
the theories I have attempted to develop are correct, then many 
more shafts will be sunk, and thus many new producing mines 
will be brought into existence. The coal, or iron, or copper, or 
diamond, or even silver miner has always to take into account the 
commercial side of the industry, and over-production is his bane. 
Gold is now the only material for which there is a practicaUy 
unlimited demand, so that the Eand mine-owners begin to see that 
it is better for them to work their " banket " with greater vigour 
than they have been doing in the past; in other words, a gold 
mine is nearly twice as valuable if it can be exhausted in 20 years 
than were 40 years taken to produce the same gross yield.] 
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Supposing mj belief in the nniformity of the beds and their 
gold contents to be correct, the mine-owner will be justified in 
erecting plants of a capacity before unknown in the history of 
gold mining. The question of profit is foreign to the purpose of 
this article ; but as it is of importance to the question of pro- 
duct, it may be stated that 21 of the 36 surface mines especially 
examined by me are now being operated at a profit, and of the 
remaining 15 several bid fair to soon become profitable. This ratio 
of paying mines is sufficient to insure the working of all, and they 
will all assuredly be followed down in depth until the working 
costs exceed the yield. 

Coming to the total quantity of gold which the Band 
may be expected to yield, we have for the stretch of 11 miles 
particularly discussed a paying length of 60,000 ft., a probable 
thickness of fully five feet, and an inclined depth of 5200 fL 
This aggregates 100 million tons, of which three million tons 
have been mined ; the remaining 97 million tons, at an average 
of 12J dwts. per ton, would yield 60 million ounces, having a 
gold value of £215,000,000. I do not think it at all unreason- 
able to estimate that the many miles of ''banket" outside of 
this district of 11 linear miles will yield at least one-half of this 
amount, or, say, £325,000,000 in all.* This seems a huge figure, 
but it is by no means a wild conjecture, and the final results will 
probably exceed even this sum. The large State of California, 
with gold almost from one end to the other, produced only 
£230,000,000 in gold from 1849 to 1892. This fact gives one an 
idea of the richness of these few square miles embraced on the 
Band. 

With the active and energetic set of men who now have the 
industry in hand, and always supposing that the foregoing 
theories prove to be exact, in three or four years from now the 
producing power of the mines and their reduction works will, I 
think, be increased to an output of five or six million tons of ore 
per annum, with a gross yield of over £10,000,000. At this rate 
the available supply of ore, as conjectured above, will last for 
more than 30 years, and the world's yearly product will have 
increased from £19,000,000 in 1883 to, perhaps, £30,000,000 in 
1897. 

* Compare p. 103, anU^ where by a different method of calculation a not very 
different result is arriTcd at. 
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APPENDIX XX. 

The Great Borehole of the Eand- Victoria Gold Mines. — Faith 
Verified by Fact. — The Main Beef Struck. — Visible Gold. 

(From the Johannesburg * Star * of 17th June, 1893.) 

For the past few days the eyes of all interested in the permanency 
of these fields have been turned, metaphorically speaking, towards 
the towering sheer-legs which all travellers along the Boksburg 
line must have noticed south of the Simmer and Jack and quite 
close to the railway. Nor is this concentration of attention to be 
wondered at when it is remembered that at that spot a small 
machine driving a diamond drill has been busily engaged in 
proving to the world that the gold-fields of Witwatersrand are 
bound to make this State the premier gold-producing country of 
the world. Now that verification of broadly stated facts has been 
publicly made, it will be interesting to consider broadly what 
Messrs. English, Tracey, and Beatty have accomplished as a result 
of their magnificent faith, and what are the logical conclusions 
to be deducted from the successful penetration of 2500 feet of 
barren strata to the one thin stratum which will yield faith her 
golden reward. On the 25th day of October, 1892, a Bullock's 
" Dauntless " diamond drill, giving a 1 ^^ inch core, started its 
journey through unknown rocks. It was guaranteed to drill up 
to 1600 feet — no further — and it was fondly believed by the 
instigators of this daring and magnificent venture that it would 
attain the desired stratum when, even if not before, this depth had 
been attained. It is difficult to imagine the feelings of those 
interested in the ventiu'e when the guaranteed depth had been 
attained ; it is still more difficult to imagine how doubt must have 
nearly swamped their faith, as each additional hundred feet was 
laboriously penetrated without a sign of success, and with the 
additional anxiety that the plucky little machine, already over- 
strained, would fail beneath its superadded burden and the toil 
of months be stultified in a single moment. But inch by inch, 
and foot by foot, depth was added without overwhelming disaster 
occurring, and the result has been that at 2343 feet the wished-for 
goal has been attained and the permanency of the Witwatersrand 
banket beds established beyond all doubt or cavil. 

The inevitable pessimist has already been at work, however. 
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with his bold but unfounded facts and figures, and as a certain 
eection of the English press invariably follow the lead of these 
irresponsible detractors, it is as well that the other side of the 
question should be stated. The ground comprising the property 
which Lady Loch has so lately christened by the graceful name 
which will in the near future be probably as well known as 
Bobinson or Langlaate, consists of no less than 402 claims. One 
portion, known formerly as the Salmon Syndicate, has 176, the 
other, Messrs. English, Tracey, and Beatty's block, 226. A large 
block of ground this, and a block that is situated in a locality 
already known as a rich and valuable one. As a matter of fact 
the Band Victoria Mines include the deep levels of the Geldenhuis 
Main, and Estate, the Simmer and Jack, and the New Primrose, 
and although the depth appears at the first blush to be somewhat 
startling, as one at which gold mining can be profitably carried 
on, the fact is that the working depth has been over-estimated 
through want of additional data. The borehole is situated actually 
1800 feet south of the northern boundary of the Eand- Victoria 
property, and thus calculations based upon the very exhaustive, 
though hardly conclusive, experiments made as to the dip of the 
strata passed through prove, with allowance for a 10 per cent, 
margin, that the main shaft which will be sunk upon the northern 
boundary aforesaid will not exceed 1200 feet in depth ere it strikes 
the same reef which the borehole has encountered, 1800 feet south, 
at an additional depth of some 1100 feet. This point is one which 
deserves emphasis, for it is hardly necessary to point out that the 
cost of such a main shaft to strike pay rock will be less than one- 
half what has been estimated to be necessary, assuming that it 
was sunk where the borehole is situated. And, moreover, so 
much are we indebted to the enterprise of the owners of the 
property, that one cannot refrain from adding a word of additional 
commendation on their labour, for it is obvious that had they been 
less enterprising their trial bore might very easily have been sunk 
upon the north boundary, and the vexed question of the per- 
manency of the banket beds would have been 1100 feet further 
from practical solution. 

The scientific interest attaching to this important work is con- 
siderable, and although a great many rapidly-drawn deductions 
may have to be eventually modified, our knowledge, mineralogical 
and petrological, has been very considerably enhanced. It will be 
noticed that a section of the borehole is given as nearly accurate 
as may be. Fuller details than can be there given, which Messrs. 
English, Tracey, and Beatty, aided by Mr. Adair, have carefully 
collated, show that the great mass of the strata passed through are 
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sandstone-quartzites ; there are some shales, some few schists and 
a very large number of layers of so-called reef matter, which vary 
from a true grit to what we know here as banket. There are 
curious inconsistencies in the cleavage of many of these rocks, 
which appear to point to some degree of unconformability ; and 
throughout the whole series the dip varies with astonishing 
rapidity. But the theory as to the gradual flattening of the reef 
has been strongly supported by the newly-acquired information, 
the dip at the start being estimated as fully sixty degrees, while 
that at the bottom cannot be under-estimated at sixteen. If this 
gradual flattening continues it is quite possible that in a lateral 
extension of another few hundred feet, the bed will be horizontal, 
which would have a very important bearing upon working methods, 
and upon the value of those properties which have not the advan- 
tage of a steep angle of dip in their upper portions. 

Before the rocks passed through can be properly classifled it will 
be necessary to make microscopical sections, but they appear to be 
all simple petrographical studies as far as a cursory glance can 
teach. They are more highly metamorphosed apparently in the 
vicinity of the banket beds, and they also appear to alternate with 
each other much more rapidly as the true conglomerate beds are 
approached. Accessory minerals are talc, hydro- and common 
mica, glauconite, hydrated ferric oxide (which has, owing to its 
extraordinary similarity to gold, on more than one occasion raised 
the hopes of the prospectors to an Eldorado level), and copper 
and iron pyrites ; the latter is present in many forms, occurring 
sometimes in scattered crystals, oftener in the thin partings, some- 
times in solid homogeneous veins ; often of a dull lustre, but as the 
Main Eeef series is approached in crystals of splendent, even ada- 
mantine lustre. Such rough details as these may lay the foundation 
of much thought, which will eventually result in the acquisition 
of really valuable scientific information. But with us as a commu- 
nity the practical interest is the one which is of more concern, and 
it is no hyperbole to say that this small borehole has done more to 
build up the reputation of Witwatersrand than all the advertised 
eflforts of the past. The assays of the main reef are not yet to 
band, but when it is stated that 5 feet 8 inches of main reef have 
been passed through, that the footwall has not yet been reached, and 
that visible gold occurs in considerable quantity, one is absolutely 
staggered with the magnitude of the wealth in prospective. The 
South Eeef where encountered has been assayed with the follow- 
ing results : the top portion gave 3 ozs. 8 dwts., the central portion 
gave traces, and the bottom 3 dwts. 12 grs. to the ton. This has 
been fairly computed to give an average result of 23 dwts. 12 grs. 
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per ton of ore, and the Band-Victoria Mines have, at a moderate 
computation, 12 million tons of this ore alone. Take — as with our 
experience of banket we fairly may — this as a fair specimen of the 
results to be obtained from the Nigel to Eandfontein, and the 
fabled Eldorado of Sir Walter Raleigh is but pinchbeck. Then 
again, when one considers that at this enormous depth of 2397 feet, 
we have not to deal with a densely pyritic ore, in which the 
precious metal is enveloped in a non-amalgamating cover, but with 
free gold in considerable quantity, the troublous problems of ore 
treatment sink into comparative insignificance, and leave us a clear 
vista wherein will be an output enhanced may be ten times, and 
whereon, not only our own, but the eyes of the whole world will 
gaze with appreciation and envy. We can now view with com- 
placency the disquieting information afforded by the borehole that 
the Bird Beef series, where encountered, was comparately barren ; 
it was and is, we think, never very rich anywhere, but the total 
absence of gold in it was, perhaps, disquieting. To-day we have 
the Main Beef yielding visible gold at a depth hitherto almost 
unknown, and we can only wonder without a particle of fear but with 
sanguine curiosity whether, when Witwatersrand is fairly at work 
— for now we know we are only on the fringe — we may not eventu- 
ally raise a gold question which will overthrow cabinets and turn 
the political drift of a nation into channels undreamt of. Seriously 
speaking the news of to-day, although anticipated for some days 
past, is a practical illustration of what wo shall do, and of what we 
are doing. It is a testimonial to faith and perseverance, those 
qualities without which no great enterprise, much less a great 
mining enterprise, can ever succeed. It is stated by Messrs. 
English, Tracey, and Beaf ty that the working capital for this great 
enterprise is not £100,000 as stated, but £200,000. 

Details op the Core, 

Depth in 
Feet. 
Surface soil and saudy blue clay 10 

Small boulders in same 18 

Friable shale changing to yellow clay, which hardened to rock at . . 98 
A gradually hardening shale, blue in colour, and with undecided stratifi- 
cation 126 

A three-inch quartz seam 138 

Flagstone (?) of a greenish blue colour with a little lime . . , 150 
Blue shale, laminated, with occasional layers of metamorphosed sand- 
stone : dip of strata here 60 degrees 167 

A stratum of quartzite one foot wide 193 

Blue slate with quartz pebbles 197 

Three-inch layer quartz 220 

Quartzite with few small pebbles, intermixed with sandstone layers . 252 

Sandstone layers , . 288 

Ditto, with some pyrites and hydromicaceous seams . • « . 296 
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Depth in 
Feet. 
Pebble seam, tbree inches, in a series of vitreous sandstones and grits, all 

much metamorpliosed 303 

Beds of banket matter (?), probably coarse grits . . . . . 333 
Vitreous sandstones and quartzites, and commencement of Bird Beef 

series 337 

The Bird Beef series of banket beds, consisting of alternating strata of 

barren banket and sandstone, dip here 50 degrees, to . . . 366 

Sandstones 367 

Pyritic Banket Beef 368 

Average dip of footwall here 50 degrees. A further series of sandstones, 
grits, and searas of banket, with hydromicaceous partings, until two 
reefs each 6 inches thick are encountered at 384 and . . . 385 

Four foot banket bed 389 

An 1 8 inch banket bed 391 

A 3 foot banket bed 405 

A series of quartzites with some grits, terminating in a pyritic quartzite 
with some stray pebbles, the average dip of the strata being 50 

degrees, at 426 

Highly vitrefied sandstones and quartzites 427 

A series of hard blue quartzites, having an average dip of 47 degrees . 440 
Reef matter, giving blank pannings ....... 479 

Fine grained sandstones, with few small pebbles, some small grit seams, 

and having a dip varying between SO and 40 degrees . . . 508 

A fairly well defined reef, but barren 548 7 in. 

An immense series of hard blue quartzites, with some sandstones, frequent 
seams of grit, or reef matter, a few layers of white quartz and occa- 
sional stray pebbles, terminating in a 21 inch barren reef at . . 915 
Another large series of a similar nature to the last but with the dip in- 
creasing up to 45 degrees again, and temiinating in a reef, barren, 

but one foot wide at 1127 

A similar reef at 1152 

Another similar series of quartzites, vitreous sandstones and grits . . 1153 
Intensely hard gray shale with a somewhat conchoidal fracture dipping at 

angle of about 45 degrees 1529 

Medium dark gray quartzite 1580 

Very pebbly strata 1582 

Oreen pyritic shale in seams of a pebbly quartzite .... 1590 

A few inches of barren banket in a coarsely pebbled quartzite . . 1594 

Coarse quartzite with very few parting seams . . . . . 1598 
A one-inch seam of solid pyrites in quartzite, the dip being 44 degrees . 1605 
A one-and-a-half-inch of a dark micaceous shale . . . • . 1607 
A series of curiously varying quartzites, some coarse and gritty, some 

schistose 1614 

A pyritic banket bed 1635 

One foot of banket, which contains gold, and is said to belong to the 

Livingstone series . 1637 

Dip 27 degrees at 1638 

A series of 6 banket seams, nearly all blank, and when gold is found in 

but minute traces commencing at . 1642 

And terminating in a quartzite at 1667 

Coarse and fine quartzites, with palc'K^oloured bands, dipping on an aver- 
age 23 degrees 1668 

Another large series of quartzites of all degrees of fineness, from almost 
perfect homogeneity to a coarse grit ; sometimes hydromicaceous, 
sometimes schistose, and occasionally almost transparent ; average dip 

about 22 degrees, terminating at 1860 

Three feet of an undefined rock, which crumbled away, the core being 

thus lost, probably a hydromicaceous schist ..... 1860 
A series of fine schists with some small seams of very small pebbles . 1878 
A continued series of the same, with more frequent thin oands of con- 
glomerate, the dip of the strata being as low as 13 degrees • • 1913 
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Depth in 
Feet. 

Distinct bands of pyrites and pyritic partings 1973 

Fyritic partings, with cnriously deceptive grains resembling gold, having 

the lustre of tin chloride, and really formed by hydrated ferric-oxide 1977 
A further series of schists and quartzites, with some white quartz veins 

and frequent stringers of conglomerate the pebbles being from an 

eighth to a quarter inch diameter 1978 

Dark grey shale, with white quartz and pyrites streaks .... 2027 

Quartzites, and more frequent thin seams of conglomerate (banket) . . 2028 

Scattered pebbles 2040 

Five-inch white quartz vein 2047 

A further series of quartzites, less schistose, but containing frequent beds 

of conglomerate 2048 

Mottled quartzites . 2092 

Distinct pyrites bands 2095 

A series of pyritous conglomerate seams, with frequent seams of pyrites, 

and very pebbly strata throughout ...... 2096 

Joints of pyrites 2163 

White quartz 4 inches 2167 

One inch of solid pyrites 2173 

Pyrite crystals scattered throughout the strata 2204 

Dip of strata average 15 degrees 2205 

A series of very pebbly strata of quartzites 2206 

Eight inches of banket, with } inch pebbles ; the outside fringe of the 

Main Beef series 2277 

The South Beep 2343 

The Main Beep 2397 

Since the above was published, the foot-wall of the Main Eeef 
has been struck at a depth of 2401 feet, giving an average assay 
through the 4 feet of 1 oz. 15 dwts. The Main Eeef Leader (?) 
18 inches wide, was struck at 2391 feet, and assayed in some 
samples as high as 10 oz. per ton, showing visible gold. The 
bore was still proceeding, and had reached a depth of 2425 feet. 
The flattening of the strata with increasing depth averaged about 
1 degree for each 100 feet. The length of Main Eeef "backs" 
that may be taken as proved from the point where the reef is 
struck in the hole, to the outcrop in the Simmer and Jack claims, 
is 4750 feet, so that the Witwatersrand Eeefs may be fairly 
expected to be within reach of practicable mining for at least a 
mile south of the outcrops. 
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The Cyanide Process. 

History of the MacArthur-Forrkst Process of Gold Extraction. 

By John S. MacArthur. 

The writer became acquainted, about ten years ago, with Dr. 
Robert Forrest and Dr. William Forrest, two brothers in medical 
practice. At that time and for a dozen years before be was 
engaged in the Cbemical Department of the Tharsis Sulphur and 
Copper Company. Along with the Forrests several researches on 
various branches of chemistry were made, including the chemistry 
of explosives, preservation of food-stuffs, &c. 

About this time the writer became interested in photography, 
and very soon took the opportunity of making a close study of the 
chemistry of the toning solution which, as is well known, consists 
essentially of a salt of gold. The knowledge and experience 
gained in the laboratory of the Tharsis Sulphur and Copper Com^ 
pany were very useful in this study, especially as in the ordinary 
course of work it had fallen to him to make investigations on 
liquors, produced largely in the wet process of copper extraction, 
and which frequently contained a minute proportion of gold. 

Towards the end of 1885, the writer and his partners received 
several samples of refractory gold ore, which put them in a good 
position for doing experimental work with a view to simplifying 
and cheapening the known methods for the recovery of the pre- 
cious metal. Early in 1886, the public interest was aroused on 
the method of gold extraction proposed by H. B. Cassel and its 
merits were keenly discussed. 

The researches of the scientific partnership brought prominently 
before them the outstanding fact that gold in refractory ores is 
generally combined or associated with compounds of base metals 
which possess the same general characteristics as gold itself of 
solubility in all well known solvents, such as the various compounds 
of chlorine and bromine. At this stage the writer contributed an 
article to a scientific weekly which attracted a good deal of atten- 
tion, owing to the public interest in the subject at the time, and 
which ultimately led to his receiving the appointment of Technical 
Manager to the Cassel (rold Extracting Company, Limited, which 
Company had been left in difficulties owing to the sudden resig- 

P 
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nation of Mr. H. E. Cassel. The work was carried on, having the 
leading idea that it would be possible to interpose a chemical 
barrier between the chlorine and the base metal componnds which 
would not interfere with the action of the former on the gold or 
gold componnds. This method was, to a large extent, snccessful, 
bnt not sufficiently so to make it a commercial success. 

Prior to his appointment by the Cassel Company the writer 
entered into a formal partnership with the Drs. Forrest and a 
fourth gentleman, who attended to the commercial aspect of affairs, 
while the other three confined their attentions specially to the 
scientific aspect. This syndicate of four members was expressly 
constituted for making researches on gold ores and gold extraction, 
and having equipped a laboratory and engaged an assistant, the 
researches were pushed with all vigour, so that by the autumn of 
1887, they were in a position to review a year's work, involving 
the use of many reagents, and the elucidation of many reactions. 
This review led to the further investigation of cyanides as a class 
of solvents for gold as contained in ores. Experiments conducted 
with cyanide solution nearly a year before had successfully ex- 
tracted the gold from tailings, but circumstances led to these 
results being for the time set aside. Further researches in the 
same direction, however, led them up to such practical certainty of 
the process being a commercial success that, in 1887, the inventors 
deemed it prudent to protect their discoveries by patents. 

The difficulties in the way of precipitation had been very con- 
siderable — ^no ordinary precipitant of gold, such as sulphuretted 
hydrogen, oxalic acid, or sulphate of iron, will precipitate gold 
from a cyanide solution, therefore some new action or agent had to 
be evolved. 

From the beginning the inventors knew that metallic zinc 
would replace gold in a cyanide solution, but the chemical reaction 
in this case was so feeble that it could not be employed under any 
ordinary circumstances. The only industry in which solutions 
containing cyanide of gold had to be manipulated was that of 
electro-gilding, ^nd in that industry the use of zinc as a precipitant 
was unknown, the usual method in use being to boil the cyanide 
solution to dryness and fuse the residue in a crucible, when a 
button of gold would result. 

Besides this, the cyanide solutions resulting from operations on 
the ores or tailings were much weaker in gold than those resulting 
from electro-gilding, consequently more economical means had to 
be devised. It is well to note here that in all the investigations 
and researches the inventors were careful to distinguish between 
the properties of metallic gold and the properties of gold as con- 
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tained in ores. It is almost unnecessary to point out to the gold 
miner that the qualities and properties inherent in sovereigns and 
gold leaf are hardly those to be expected in a good sample of pay 
rock. Various precipitating agents, snch as sodium, sodium amal- 
gam, and electricity, were tried, but were not considered as good 
as finely divided metallic zinc. The zinc was used in the form of 
granules and shavings, and eventually preference given to the 
latter, which, so far, has held the field as the most effective pre- 
cipitant for gold from cyanide solutions. It has the merit of sim- 
plicity in preparation, efficiency in operation and economy. It has 
also the draw-back that the resulting gold being in a fine powder 
is liable to contamination from the zinc itself and the metals gene- 
rally associated with even the best brand of zinc. This involves a 
little more trouble and labour in the ultimate refining of the gold, 
when compared with the very easy retorting and smelting of 
amalgam. 

In carrying out the MacArthur-Forrest process several pre- 
cautions must be observed. The ore (for the sake of brevity, 
I shall always speak of "ore" as including ores, tailings, con- 
centrates, &c.) should neither be too coarse nor too fine. If too 
coarse, the cyanide cannot penetrate. If too fine, it impedes 
lixiviation very seriously. The ore should not be acid, otherwise 
a quantity of cyanide is apt to be absorbed, or dissipated without 
doing any useful work. When acid it should be washed with 
water to remove, in the first place, all soluble acid compounds^ 
and finally treated with alkaline solution such as caustic soda, or 
with lime, to remove the last traces of the acid compounds. It is 
well known that these compounds are almost invariably formed by 
the action of the weather on surface ores and exposed tailings. 

After being satisfied that these preliminary conditions are rights 
the ore is placed in vats, provided with a false bottom covered with 
canvas or other similar material to act as a filter, and treated 
with the cyanide solution, which generally contains cyanide 
equal to 0*6 per cent, of cyanide of potassium, by downward per- 
colation. The cyanide solution may be caused to percolate either 
from the top or the bottom, or from one after the other. If the 
ore is inclined to clog, it is a good plan to percolate the solution 
from the bottom upwards, and then let it pass out downwards. The 
upward percolation keeps the ore more open, as it is obvious that 
the continued process of downward percolation must tend to beat 
the ore into an impervious mass, whereas the upper percolation has 
a tendency to act against gravitation, support the particles and 
maintain them in their original relative positions to each other. 
When ores are rich the alternate upward and downward percolation 
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may be advantageously repeated several times over until the gold is 
extracted. In the case of poor ores and tailings the total time of 
lixiviation and washing occupies seldom less than thirty-six hours, 
which time is often increased in richer ores or when the material 
is coarse. The gold-bearing solution, as it comes from the vats, 
is caused to flow through a tank containing vertical divisions 
80 arranged that the solution is caused to percolate invariably 
upwards through successive layers of spongy zinc. It has been 
found better that tbe percolation should be invariably upward, as 
otherwise the precipitated gold, which is always in a fine slimy 
powder, would, if precipitated on the top, prevent any further 
downflow, whereas, with the upward flow, the precipitated gold 
slime tends to fall and remain below the zinc. The precipitation 
goes on continuously and is only interrupted once or twice a 
month for a clean up. Every morning, however, the zinc is 
renewed as far as necessary by changing the partially corroded 
zinc from each division to the one immediately above it and 
placing fresh zinc in the lowest division. By this means the zinc 
is gradually and equally exhausted and replaced by the gold, for 
it must be borne in mind that for every ounce of gold deposited 
there is a corresponding amount of zinc dissolved. The amount 
of zinc actually consumed is not capable of calculation according 
to strict chemical equation, but generally amounts to ten or fifteen 
times the weight of the gold deposited. At each clean up the 
gold is shaken off the zinc and, passing through the gauze at the 
bottom of the division, gathers in a channel underneath, from 
which it is collected. The wet gold-slimes contain a large 
quantity of base metal which would be removed either by purifi- 
cation with acid before the smelting, or by oxidising the slimes 
and mixing with suitable fluxes. In smelting, the fluxes generally 
used are sand, soda, fluor spar, and borax. The smelting is done 
by fusing the mixture of slimes and fluxes in a salamander or 
plumbago crucible by the heat of an ordinary wind furnace. The 
operation somewhat resembles the fusion of brass in a brass- 
foundry. Care should be taken to prevent an unnecessary 
amount of base metals accumulating in the slimes, because of the 
trouble involved in their removal. The bullion resulting from 
ordinarily good work should contain less than 5 per cent, of base 
metaL 

The accompanying illustrations show convenient disposition of 
plant and also a detailed drawing of the Extractor-box. 

John S. MacArthur. 

Glasgow, 27th June, 1893. ... 
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Plant to treat a Minimum of 2000 Tons per Month. 

Plates L and II. 

This plant is designed to treat the cnislied ore or tailings by per- 
colation with cyanide solution, and is the usual arrangement for 
ores of average grade. 

From 2000 to 3000 gallons of water used per day. 

Labour required — about 8 men per shift of 12 hours. 

In many cases, much of the piping shown in the sketches may 
be replaced by wooden launders, eflfecting a considerable saving in. 
the cost of the plant. 

A Cyanide dissolver containing stock solution. 

B Spare vat for alkali solution, &c. 

C Strong solution, storage vat. 

D Weak do. do. 

El, Eg, &c. Ore vats. 

P Strong solution zinc box. 

G Weak do. do. 

H Spare sump for alkali solution, &c. 

I Strong solution sump. 

J Weak do. do. 

KK Charging tramway. 

LL Discharging tramway. 

M Pump for raising solutions from sumps to storage 
vats. 

The method of working this plant is somewhat as follows : — 
Two ore vats will usually be charged each day, thus, when vats 
El, E2, E3, and E4 are fULled with ore in dififerent stages of treat- 
ment, E5 and Eg will be ready to be charged. 

The ore or tailings to be treated is brought in trucks (preferably 
side tipping) along the charging tramway KK. (The longitu- 
dinal beams of this tramway are supported upon trestles between 
the vats, and are trussed with iron rods to increase their strength. 
These beams must not rest on the ore vats, as the vibration caused 
by the trucks tends to loosen the staves of the vats and cause 
leakage. The trucks may be pushed by men or boys if labour is 
cheap, but it is often found economical, especially when working a 
large heap of tailings, to erect a small haulage drum, driven by a 
small steam engine or any convenient source of power.) Wooden 
slats, about 2 inches square, are fixed on the bottom of the ore vats 
(inside), and on these is stretched a filter cloth, upon which the 
ore rests. In many cases a special style of sand filter is being 
substituted for the cloth with very satisfactory results. This 
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consists of a false bottom of angle iron bars with their angles 
upwards and their edges touching or nearly touching, supported 
upon distance pieces 1 inch from the bottom of the vat, to allow 
the solution free passage underneath it. The channels between the 
angle bars are filled with sand, which forms the filtering medium. 
In discharging the tanks, the men's shovels slide along the top of 
the angle irons without disturbing the sand bed. Triangular 
wooden slats may be substituted for the angle iron bars. Ordinary 
forms of sand filters are also in use. The ore is tipped from tram- 
way KK into the tanks, and is spread evenly over the filter bottom 
by men with shovels. 

About 40 tons are charged into each vat, filling it to a depth of 
about 4 feet. The strong solution supply cocks are then opened, 
and the solution flows from vat C to the ore vats, in which it rises 
from the bottom slowly upwards until the ore is completely satu- 
rated, meanwhile dissolving its gold and silver contents. When 
the solution is a few inches deep above the ore, the supply cocks 
are shut and the draw-oflf cocks opened, which allows the now 
enriched solution to flow through the zinc box P to the sump I. 
(The solution is allowed to percolate slowly through the ore. The 
minimum time for the percolation and two washings is usually 
36 hours, but no hard and fast rule can be laid down.) In working 
rich ore, percolation may be repeated several times with or without 
passing the solution through the zinc boxes each time. In the 
latter case, the spare sump H and spare storage vat B will be 
utilised. If this is impracticable, another sump and storage vat 
must be added. 

The ore is then percolated with weak solution from vat D, 
which is allowed to rise through the ore in vats £5, Eg, and then 
drained oflf and passed through zinc box G to sump J, in a precisely 
similar way to the strong solution. This is usually done twice, 
and a few inches of water is then run on the top of the ore (from 
the water supply pipe which runs along charging tramway KK), 
and then drawn off through weak solution zinc box G in the same 
way as weak solution. 

After the last washing has been drained ofi^, the spent ore is 
shovelled from the vats into trucks which run on tramways LL, 
and wheeled away to the dump. 

The rich solutions are deprived of their gold in their 
passage through the zinc boxes, and are pumped back from the 
sumps, either to the strong solution storage vat C, there to be 
strengthened up with fresh cyanide, or to the weak solution 
storage vat D, to be used for washing as required It must be 
clearly understood that the terms "strong" and "weak" are 



MAOABTHUR ON THE CYANIDE PROCESS. 215 

only relative as applied to these solutions, as the so-called 
"strong" solution is generally under 1 per cent, strength of 
free cyanide, while the " weak " solution usually runs under 
• 5 per cent. 

The only really strong solution is that termed stock solution, 
which is kept in the cyanide dissolver A, for strengthening 
the liquor in tank C when required. This solution is made 
10 per cent, to 25 per cent, strong. I'he cakes of cyanide of, 
say, 70 per cent, purity, are suspended in A in a wire gauze 
tray, and the dissolver filled withjwater which dissolves out the 
cyanide, leaving the insoluble matter, &c., on the tray. 

The gold and silver are left in the zinc box in ihe form of a 
fine black slime, deposited on the'zinc. When a clean up is made, 
the zinc shavings in the compartments Ai A2 &c, (Plate III.), 
are well stirred, which shakes the slimes to the bottom of the box ; 
the plugs bb are then removed, and the solution remaining in 
the compartments Ai A2, &o., rushes into the gutter B, carrying 
the slimes with it. The slimes are then easily collected, and either 
roasted and smelted with the usual fluxes to a slightly impure 
bullion, or treated with weak acid to remove zinc ; what remains 
is gold and silver with a small percentage of base metal, which is 
run into bars as marketable bullion. 

Zinc Box for Large Plant. 

Plate III. 

This sketch shows a form of Zinc Box, designed to precipitate the 
gold and silver from 1000 gallons of solution per hour. 

About 100 lbs. of zinc shavings is required to charge it. 

To treat the total daily solution from a " 2000 ton a month " 
plant, this style of box requires to run only about nine hours per 
day. 

Compartments for zinc shavings. 

Gutter for gold slimes. 

Sheet-iron door of gutter. 

Pipe supplying rich solution. 

Pipe to lead away solution after treatment. 

Wire gauze bottoms of zinc compartments. 

Plugs for discharging gold slimes into gutter. 
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APPENDIX XXII. 

The Transvaal Silver Mines. 

There are extensive deposits of silver in the country north-east 
of Witwatersrand, in which, at present, three mines have been 
opened up : the *' Transvaal Silver Mines, Limited," the " Albert 
Silver Mine,*' and the " Willows Silver Mine," though only on the 
two former has any considerable amount of work been done, and 
before the end of the present year they will probably be in a 
position to arrive at a just estimate of the prospects of establishing 
a payable silver industry in South Africa. From the Transvaal 
Silvers, samples of ore, shipped to Europe two years ago in con- 
siderable bulk, contained seventy per cent, of lead, and ninety 
ounces of silver per ton. The Company then erected smelting 
furnaces, but subsequent experience has induced them to adopt the 
process of crushing and concentrating in preference to smelting, and 
a large Liihrig plant is now in course of erection at the mine^ 
under the superintendence of the new manager, Mr. E. Wertheman* 
The new works are calculated for a capacity to treat 100 tons of 
ore every shift of ten hours. 

The Albert Mine lies about fifty miles to the north-east of 
Pretoria, and here also the ore has been treated by concentration. 
The farm Eoodepoort, on which it is situated, is some 10,000 acres- 
in extent, and is the exclusive property of the Company. " The 
journey for the greater part of the distance is along the old Delagoa 
Bay transport road. Just beyond the farm the bush-veldt com- 
mences, and wood for mining or fuel purposes is procurable at 
very low rates. As, however, the Company owns a coal mine 
distant only some eight miles, this is not so important a factor as 
would otherwise be the case ; and coal of excellent quality, costing 
some 148. per ton, delivered at the mine, is used for the engines. 
The farm itself is treeless, and the immediate neighbourhood pre- 
sents a far from attractive appearance, judged from a picturesque 
standard. The mine is opened up in the centre of the farm on the 
south side of a gently sloping valley or creek. The creek itself 
furnishes an abundant and regular supply of water at all seasons 
of the year, and a small outlay on dams would insure a large 
conservation of water, if such were needed. The Albert lode 
consists of quartz, heavily impregnated with haematite or specular 
iron ore, which carries silver and copper in a variety of forms. 
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The lode is estimated to average ten to twelve feet in width, but 
in one place opened up, it bulges out to forty feet. The south 
foot-wall is of granite, but there is no hanging wall to the lode, 
the formation to the north being composed of an intrusive rock 
highly mineralized, which is 600 to 600 feet in width. Actual 
explorations with the diamond-drill have shown that this immense 
body of intrusive rock contains, on an average, six to seven ounces 
of silver to the ton, and, in some places, assays as high as twenty- 
seven ounces have been obtained from it. After passing through 
this intrusive body of ore, the granite formation on the north is 
reached. At present all practical work is confined to the ferru- 
ginous lode on the foot-wall, as sufficient data has not yet been 
collected to determine the payability or otherwise of the immense 
outside body of mineralized matter. — See ' The Standard and 
Diggers* Nevoa^ Johannesburg , 2^th January, 1893. 



APPENDIX XXIIl. 

The Witwatersrand Chamber of Mines.* 

The Witwatersrand Chamber of Mines was founded in 1889. All 
mining companies and mining syndicates are entitled to join by 
simply notifying their intention to the Secretary and forwarding 
a cheque for the amount of their subscription. The membership 
is divided into three classes : companies paying one hundred and 
fifty guineas annually having the right to nominate three repre- 
sentatives ; those paying one hundred guineas, two representatives ; 
and those paying fifty guineas, one representative. Candidates for 
associate and foreign membership are subject to election by the 
executive body. Persons directly connected with the mining 
industry, such as mining engineers and individuals having 
interests in the mines, are eligible for election, subject to an 
annual subscription of three guineas; any one benefiting, or who 
is able to render service to, the industry may be elected an 
honorary member ; and provision is also made for the admission of 
foreign members. The Executive is composed of the President, 
two Vice-Presidents, the honorary Vice-President (when a repre- 
sentative member), and the eleven members of the Executive 
Committee. This body carries on the work of the Chamber, but 
submits its proposals, before taking action, to the general meetings 
of members, which are held once a month. 
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The objects of the Chamber may be snmmaiised as follows : — 
(1) the promotion and protection of the mining interests and 
industries of the South African Kepublic, and in particular those 
of the Witwatersrand Gold Fields; (2) the consideration of all 
questions connected with the mining industry ; (3) the promotion 
of legislative or other measures for the benefit of the mining 
industry ; and (4) the collection and circulation of statistics and 
other information of value to the industry and to persons 
interested in it. 

The importance of the Chamber has been enhanced and its 
sphere of activity enlarged as a direct consequence of the political 
conditions of the country ; and fortunately its objects as set forth 
in the articles of association were framed on so broad a basis as to 
embrace any subject which can be regarded as immediately or 
remotely affecting the mining industry. Under the constitution 
of the Kepublic, the franchise is limited to burghers; and even 
after naturalisation, it takes fourteen years for a foreigner to 
obtain burgher-rights and to become eligible for a seat in the first 
Volksraad. Lacking, therefore, direct representation in the legis- 
lature of the State, the mining community is compelled to appeal 
to the legislature through the Chamber of Mines. 

Probably the most effective work achieved by the Chamber in 
connection with legislation has been the amendment of the Gold 
and Liquor Laws, and, in connection with departmental work, in. 
the compilation and circulation of statistical returns, showing the 
production, and sources of production, of gold in the Witwatersrand 
district. But scope has also been afforded for its activity in 
battling against existing monopolies; in offering strenuous 
opposition to the granting of new concessions ; and in dealing 
with the difBcult question of native labour supply. In a young 
industry new circumstances are constantly arising which those 
concerned in it are alone able to appreciate and suggest the 
necessary legislation for. Legislation is obtained : (1) by presenting 
memorials to the Volksraad asking for amendments to existing 
laws; (2) by sending draft laws to the Government with a 
petition that they may be presented to the Volksraad ; and (3) by 
submitting the views of the Chamber to the Government and 
requesting them to secure if possible legislation on the subject. 
Li all matters the Chamber acts as the mouthpiece and the 
advocate of the industry. 

Though the Chamber is a voluntary association without legal 
status, it is recognised by the Government, the Legislature, and 
the public, as the representative and mouthpiece of the mining 
industry. In this capacity it sends deputations and presents 
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memorials to the Government, and through a member lays its 
petitions before the Legislature. It is also frequently consulted 
by the Government on matters affecting the mining industry, and 
seldom has reason to complain of its representations, made either 
in response to a request, or submitted on its own initiative, not 
receiving due consideration. It is now endeavouring to secure an 
Act of Incorporation. 

Its representative character is maintained by the provisions for 
acquiring membership, and by the support given it by the mining 
companies; there being at present ninety-five members sitting 
in the name of fifty-nine companies in the Witwatersrand, and 
eight members for four companies in other districts of the 
Transvaal. 

Each year the Beport of the Chamber grows more voluminous 
as the subjects with which it is called upon to deal increase in 
number and importance, and the fourth Annual Report for the 
year ending 31st December, 1892, is in itself a striking illustration 
of the established btatus of the gold-mining industry of the South 
African Republic, and of the zeal and energy with which it is 
being fostered and developed by the men in charge of it. — From 
notes supplied by the Secretary, A, B, Goldring. 

The tables which follow are mainly compiled from the valuable 
statistics published by the Chamber. 
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EXFOBTS OP GOLD PBOM SOUTH AFBICA. 



APPENDIX XXIV. 
Value op Eaw GtOLd exported feom South Africa during the 

Years 1870-1892, inclusive. 



Year. 


FronxNataL 


Frum the Gape Colony. 


Total Rzporta of 
Gold. 


1870 


£ 

250 


ounces. 
NU 


£ 

Nil. 


£ 
250 


1871 


370 


11 


43 


413 


1872 


925 


150 


745 


1,670 


1873 


935 


22 


85 


1,020 


1874 


24,710 


3,827 


14,772 


39,482 


1875 


28,443 


11,327 


43,009 


71,452 


1876 


39,802 


3,105 


11,905 


51,707 


1877 


14,115 


14,095 


54,030 


68,145 


1878 


4,575 


9,067 


34,765 


39,340 


1879 


1,100 


7,611 


29,115 


30,215 


1880 


Nil. 


5,855 


22,450 


22,450 


1881 


276 


4,706 


17,676 


17,952 


1882 


6,865 


4,230 


15,175 


22,040 


1883 


20,293 


2,639 


10,164 


30,457 


1884 


16,708 


7,232 


22,297 


39,005 


1885 


52,222 


5,050 


17,321 


69,543 


1886 


113,166 


6,674 


23,914 


137,080 


1887 


143,676 


25,698 


92,936 


236,612 


1888 


391,643 


151,770 


517,821 


909,464 


1889 


584,933 


270,920 


911,791 


1,496,724 


1890 


358,520 


436,434 


1,497,455 


1,855,975 


1891 


119,894 


790,422 


2,781,576 


2,901,470 


1892 


333,117 


1,164,940 


4,095,512 


4,428,629 


Totals . 


2,256,538 


2,925,785 


10,214,557 


12,471,095 



N.B. — ^The above figures give only the amoants as entered at the Gustoms, bnt 
it is belieyed they do not represent the total yalue of raw p:old exported, as many 
parcels have been shipped or posted without being officially reported. No 
returns have been kept of the weight of gold exported from Natal. The above 
values include £32,452 value of gokl exported from Natal to the Gape Golony. 
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APPENDIX XXV. 

Comparative Output of the Transvaal Gold Fields in the 

Years 1890-92. 

{Compiled from Returns published by the Witwatersrand Chamber of Mines.) 



District. 


1890. 


1891. 


1892. 


Witwatersrand .... 

De Kaap 

Lydenburg , . . . j 
Klein Letaba (Zontpansberg) . j 
Klerksdorp and Potchefstroom 

Malmani 

Other Districts .... 


oz. 
494,817 

20,735 
14,315 
10,358 

. * 


oz. 

729,238 

61,385 

23,903 

7,926 

10,682 

• • 

• • 


OZ. 

1,210,869 

63,125 

24,092 

14,694* 

8,968 

2,061 

l,585t 


Total ascertained yield of the*^ 
Transvaal . • . ./ 


540,225 


833,134 


1,325,394 


Total outside Witwatersrand 


45,408 


103,896 


114,525 


Total Weight of native Gold ex-| 
ported from Witwatersrand by> 
the Banks . . . . j 


491,854 


708,164 


1,121,042 


Total Weight of Raw Gold ex-^ 
ported from South Africa { . / 


526,746 


824,677 


1,260,116 



* Of this amount 13,618 ozs. 5 dwta. were contributed by the Birthday 
Company alone. 

t Made up as follows : — 

oz. dwts. 

Marabastad 1,113 9 

Houtboschberg 372 11 

Vryheid 81 10 

SUati 18 2 

X It appears strange that the total weight of gold exported from South Africa 
should be less than the ascertained yield of the Transyasd; but this is partly 
accounted for by a certain amount of gold being shipped or posted without 
being officially reported, or being retained in the count^ for mintin? or other 
purposes, and partly by the export returns being closed on tiie 31st December, 
while the production for that month is not declared until the 10th January ; so 
that the full effect of the progressive output is not apparent horn the export 
returns. 
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APPENDIX XXVI. 



Showing the Progressive Output op Gold from the Witwaters- 

RAND Gold Fields. 

(^Compiled from Returns pMished by the Chamber of Mines,) 





1887. 


1888. 


1889. 


1890. 


1891. 


1892. 


January . 
February . 
March . . 
April . . 
May . . 
June . . 
July . . 
August . 
September 
October . 
November . 
December . 


oz. 

• • 

• • 

• • 

• • 

887 
734 
240 
1,409 
1,936 
4,029 
5,463 
8,457 


OZ. 

7,328 
12,180 
11,976 
14,146 
13,397 
12,773 
16,687 
18,616 
20,242 
27,165 
26,827 
26,785 


oz. 

25,505 
22,457 
27,919 
27,029 
35,028 
30,878 
31,091 
30,520 
34,143 
32,214 
33,722 
39,051 


oz. 

35,007 
36,887 
37,780 
38,697 
38,836 
37,419 
39,457 
42,864 
45,486 
45,249 
46,783 
50,352 


OZ. 

53,205 
50,079 
52,949 
56,372 
54,673 
55,864 
54,924 
59,070 
65,602 
72,793 
73,394 
80,313 


oz. 
84,560 

86,650 

93,245 

95,562 

99,436 

103,252 

101,279 

102,322 

107,852 

112,167 

106,795 

117,749 


Total foT\ 
each year/ 


23,155 


208,122 


369,557 


494,817 


729,238 


1,210,869 





SUMMABY. 




[n 1887 


OZ. 

23,155 




„ 1888 


. 208,122 




„ 1889 


. 369,557 
1 


Estimated as production of 




42, 000 j 


1887-88-89, of which 
no record was kept. 


„ 1890 


. 494,817 




„ 1891 


. 729,238 




„ 1892 


. 1,210,869 





Total 



3,077,758 ozs. = £11,000,000. 



The records of the three first years are imperfect. There were companies 
(since liquidated) and individuals working that during those years produced 
gold of which no returns exist ; nor, although persistent eudeavours have been 
made, has it been possible to ascertain with accuracy the quantity of gold won 
by them ; and, besides this, prior to 1890, the Chamber did not obtain from the 
Banks particulars of gold received by them from sources other than those which 
sent in direct returns to the Chamber. The amouut of 42,000 oz. has therefore 
been added, and as it is estimated as being well within the mark, it probably 
brings the total given above very close to the actual production for the first six 
years of these Fields. — See * Fourth Annual Beport of the Witwatersrand 
Chamber of Mines^ p, 107. 
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GOLD-PRODUCING MINES. 225 

APPENDIX XXIX. 
Li^ OF Mines pkoduciks Gold oh WnwATEBSKANQ during 1892 

MIMB8 FBODKCIKO OVEB £250,000. £ £ 

Bobinson 486,003 

Laiiglangte Estate 311,181 

800,181 

OVBK £100,000, AND ONDEB £250,000. 

Crown Beet 246,9** 

NewFrimniBB 198,591 

Nigel 171, 3S8 

GeldenbniB EeUte 172,626 

Ferreira .... . . 170,41fl 

Simmer ntKlJBck 1S8,M5 

Durban Rooileptmit 111.344 

City and Suburbttu 106,101 

NewChime» 102,573 

Kiv Consolidated 102,409 

1,524.297 

OvBB £75,000, AND nsDEB £100,000. 

Laugloagte B. Block 87,956 

Mejar and GhailUni 80,258 

Jampen 75,375 

243,589 

Oteb £50,000, AND miDEB £75,000. 

SalUlniry 73,869 

Chump d'Or 70,874 

Glenoaim 69,285 

Langlaagte Boval 65,940 

Jubilee 60,539 

WoroBHter 60,312 

Wommer 59.544 

United Main Beef (Boodepooit) . . 61.452 

Stanhope 50,565 

562,380 

Oteb £25,000, AHO DSDEE £50,000. 

New Aorom West 46,828 

MainEeef 46.119 

JobiiuneBburg Pioneer 42,840 

NewCnaaUB 41,680 

Wothut«r 30,279 

George Goch Amalgamated .... 38,447 

Orion 37,048 

Aurora 35,410 

VaaBynEstata 31,801 

HenryNourae 31,623 

Princess Estate 30, 567 

New Rietfontein Estate .... 30.182 

Star 29,261 

Village Main Beef 28,624 

Metropolitan 27,403 

May Deep Level 26,937 

364,049 

Carried forward £3,69*,199 
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GOLD-PEODUCIKG MINES. 



Brought forward 


• 


• 


• - • 


£3,694,499 


Over £10,000, and undkr £25,00C 


►. 




Paarl Central ... . . 


24,322 




Treasury .... 


• • 




24,298 




Bandfontein 


« 




23,825 




Black Beef .... 


• • 




21,4(J8 




Boodepoort (" Kimberley ") , 








21,286 




Nigel Syndicate (Tailings) . 








18,903 




Geldenhuis Main Beef . 








18,704 




Unified 


» i 




» < 


■ 1 


16,918 




Langlaagte Western 










15,956 




Meyer and Leeb . 










15,611 




Teutonia 










15,068 




Langlaagte United 










13,940 




Gipsy 










13,101 




Bietfontein Estate 










. 11,976 




Oriel . . . , 










11,366 








266,742 


Over £5,000, and under £10,000 




Banket 


9,221 




lia Forbina Syndicate (Tailings) 


» 


• 


8,427 




Witwatersrand 


• 


■ 


6,899 




Modderfontein 


t 


» 


6,219 




Nabob 


» t 


» 


5,138 








35,904 


OvKR £1,000, AND under £5,000. 






Fern 


4,732 




New Heriot . 










4,169 




Black Beef Syndicate . 










3,081 




Evelyn 










2,975 




Blue Sky . 










2,919 




Moss Buse . 










2,908 




Cfardner Main Beef 










2,792 




Late New Violet . 










2,741 




Bothas Beef 










2,448 




Angle Tharsis 










2,420 




Marais Beef 










1,928 




Vulcan 










1,660 








34,773 


Over £200, and under £1,000. 






St. Albans (late Ida) .... 


837 




Vogelstruisfoutein .... 


259 






. . . 


1,096 


Total . 


£4,033,014 




• 




From alluvial gold .... 


> • • 


6,877 


„ ore reduction works 


> • • 


133,637 


„ other sources 


» • . 


123,882 


Grand Tot 


AL 


£4,297,410 



{Compiled from Returns puhlisTied hy the Witwatersrand Chamber of Mines, 

lSd2 RepoH, p, no.) 



DIVIDENDS FROM BAND MINES. 
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APPENDIX XXX. 

Dividend List of Mining Companies on the Witwatersrand 

FOR 1892. 



Company. 


Rate per Cent. 


Cash Distributed. 


African Gold Recovery Company . . . 


10 


£ f. 

17,400 


Aurora Gold Mining Company 


• « 




5 


3.250 


Crown Reef do. 


do. 




55 


63,000 


Durban Roodepoort do. 


do. 




41 


43,333 


Ferreira do. 


do. 




125 


56,250 


Geldenhuis Estate do. 


do. 




10 


17,500 


Johannesburg Pioneer 


do. 




50 


10,500 


Jubilee do. 


do. 




60 


17,502 10 


Langlaagte Estate do. 


do. 




20 


89,400 


„ Royal do. 


do. 




35 


19,500 


Meyer and Charlton do. 


do. 




45 


30,083 


Meyer and Leeb do. 


do. 




m 


1,825 


New Croesus do. 


do. 




10 


7,500 


New Aurora West do. 


do. 




10 


6,000 


New Primrose do. 


do. 




27i 


47,731 


New Chimes do. 


do. 




40 


20,048 


Nigel do. 


do. 




47J 


75,989 


Orion do. 


do. 




7J 


1,725 


Robinson do. 


do. 




7 


190,312 10 


Salisbury do. 


do. 




30 


27,900 


Simmer and Jack do. 


do. 




40 


33,400 


Stanhope do. 


do. 




25 


8,500 


Treasury do. 


do. 




35 


5,250 


Vogelstruisfontein do 


do. 




5 


2,090 


Worcester Exploration 


do. 




m 


15,875 


Transvaal Coal Trust 


do. 

• 




5 

• • 


21,348 


Total . 


£833,212 


Klein Letaba Dividend List, 1892. 


Company. 


Rate per Cent. 


Cash Distributed. 


Birthday Gold Mining Company . 


15 


£ 
22,150 



(From the * Fourth Annual (1892) Report of the Witioaiersrand Chamber 

of Mines,* p. 109.) 
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APPENDIX XXXI. 
Showikq Betenue and Expesmtcee of UiNiNa Cosimissiosek's Dkpaetment 

JonANNESBURG, FOR YbAR 892. 



By Import Biity . 
„ TraDsfer Fees 
„ Ground Leases 

„ X.iquor Licenses 

„ HilliRrd Tablii Ua 

„ Bagainlle „ 

„ Hotel Licenses 

„ Boadside Hiitel LiccnBos . 

„ Bowling Alley 

„ Hawlcera' Uoensi 

„ Traders' „ 

„ Gama 

„ Sliop 

,j Buliers ^, 

„ Bntchere „ 

„ Gbemiats' and Druggists' LicenBOS 

„ BoardingaDdEatingUoutie ., 

„ Brokers' LicDnses . 

„ Bank ,. 

„ Eiecutora' ,. 

„ MUlen' 

„ IiBW Agents' „ 



„ Land BurvByors' Li 

„ Mynpacht Fees 

„ Land Kerenne 

„ Special Righa 

„ Pension Fund 

„ Passes and Sale of i 

„ Gold Dealers. 

„ Brick Making 

„ Quarry . 

„ PoJl Tal 

„ „ „ Arrears 

„ Eoad Tax 

„ „ „ Arrears 

„ Baiiway Tas . 



„ Fines 



Arrears 



„ Market Fines 
„ Pound Licenses 

„ Ptoapeotora' Licenses 
„ Stand Xjcensea 
„ Machinery Stand I 
„ BewaarplaatBen (Ki 
„ Sa!e Declaims 
„ Tolls . 

„ Gold Depot Rovenue 
„ Weighbridge Fees 
„ Messenger's Foes 
,, Ooolie Bagistratioii 
„ Naturalization Fee 



Half amonnt of Prospectors' 
iconses paid to Owners ■ 
Pass moneys paid to Hospital 
D psrtmental Expeases — 
'ialaries .... 
rket moneys paid to Sani- 
tary Commilteo 
Sundry Payniauts 




£412,316 5 



"nanite CoauniBBioaetehipa, form, with JoUunneaburg, the WitwatecBioDd Gold Fields. 
(See ' Wilvmlertmnd Chamber of Mine* <J«M;^ Vx^i^ ^.Vn.^ 



DE KAAP OUTPUT. 
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APPENDIX XXXII. 

De Kaap Gold Output, 1892. 
[Compiled by Messrs. Chesterton and Steeds.] 



Name of Company. 



Total. 



Albion Gold Mining Company 
Burretfs Gold Mining Company 
Coetzeestroom Estate . 



Edwin Bray Gold MiniDg Company 
♦Forbes' Beef Gold Mining Company 

Gipsy Queen Gold Mining Company 

Gold Becovery Syndicate 
♦Horo Concession .... 



♦Havelock Gold Mining Company 
Montrose .... 



Moodie's Pioneer . • . , 

Oriental and Sheba Valley . 
♦Bigg's Peak 

Sheba Gold Mining Company 

United Ivy (Moodie's) 

Union (Moodie's) .... 

Virginia Estate 

♦Wyldsdale Gold Exploration Company . 

Syndicates (Moodie's) 

Do. Government Ground . 

North Kaap Alluvial .... 
Total .... 



oz. 

136 

1 


dwts 
10 





' 1,293 


14 





^ 1,876 


9 


1 


2,507 

1 


10 





1 3,421 


1 


3 


133 


2 


15 


2,344 








2,297 


10 





46 





3 

X 


1,328 


18 





2,270 


15 


10 


j 840 


4 


16 


; 90 








37,185 

1 


11 


21 


; 3,814 





12 


' 190 


11 





398 


7 





681 


10 





2,100 


19 


2 


4,837 


40 


12 


1,866 


19 


16 


69,661 


4 


12 



* N.B. — These five Companies are situated in Swaziland, outside the 
Transvaal territory, and are ttierefore not included in the output of De Kaap 
district, given in Appendix XXV. ns 63,125 oz. The total output of these five 
Swaziland Companies, in 1892, was 6,536 oz., which added to the actual De 
Kaap output agrees with the total of 69,661 oz., as given by Messrs. Chesterton 
and Steeds in the above Table. 

(See * Fourth Annual (1892) Report of the Witwaienrand Chamber 

of Mines,* p. 115.) 
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POPULATION. 



APPENDIX XXXIII. 

Comparative Density of Population in South Africa in 1892. 



Colony or State. 


Population. 


Area in 
Square 
Miles. 


Density 


White. 


Coloured. 


Total. 


01 Jropu- 
lation. 


Cape Colony . . . 

Natal 

Orange Free State 
Transvaal • . . 
British Bechnanaland 
British Mashonaland . 
Basntoland . . . 
Zululand .... 
Swaziland .... 
Pondoland .... 


380,000 

43,000 

80,000 

150,000 

5,000 

2,500 

600 

600 

500 

100 


1,200,000 
530,000 
135,000 
650,000 

55,000 
250,000 
220,000 
145,000 

63,000 
200,000 


1,580,000 
573,000 
215,000 
800,000 

60,000 
252,500 
220,600 
145,600 

63,500 
200,100 


221,311 

20,461 

48,326 

113,642 

60,777 

150,000 

10,293 

8,900 

8,000 

3,869 


7-2 

281 

4-4 

6-5 

1-0 

1-7 

22-0 

16-3 

8-0 

51-5 


South Africa . . . 662,300 


3,448,000 


4,110,300 645,579 


6-4 


1 
England .... 27,560,000 


27,560,000 


51,000 


540 



The above Table comprises only about half of the regions south of the 18th 
degree of latitude. It refers merely to those portions of South Africa which are 
either already in possession of the white man, or proved to be suitable for 
European colonisation. It does not include the large territories of the German 
Protectorate on the West Coast, nor the British Protectorate of Bechuanaland, nor 
the Portuguese possessions on the East Coast. The population of the Cape 
Colony, Natal, Bechnanaland, and Basntoland, is based on the Census of 1891, 
and that of the Free State and the Transvaal on the Census of 1890. It is 
difficult to obtain trustworthy figures of the native populations, and these can 
only be regarded as approximate. Compare Table in Mr. Noble's ' Handbook of 
the Cape and South Africa,' 1893 ed., p. 568. 
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Works of Eeference. 

Alford (C. J.). Geological Features of the Transvaal, South 

Africa London, 1891 

American Institute of Mining Engineers, Transactions of the : — 

Furlonge (TT. H.), Notes on the Geology of the De Eaap 

Transvaal Gold-Fields. Vol. xviii. p. 334 . . . . New Yorh, 1890 

WiUiams (G. F.). The Diamond Mines of South Africa. 
Vol. XV. p. 392 New YorJc, 1SS7 

Atherstone (W. G^.). The Discovery of Diamonds at the Gape of 
Good Hope. — *The Geological Magazine' for May 1869, 
p. 208 .. .. .. .. .. .. .. .. London, 1869 

Baines (T.)- The Gold Kegions of South-Eastem Africa . . London, 1877 

BotUan (E.). Le Diamant . . . . . . . . . . . . Paris, 1886 

Sur r^tat actuel des mines de diamants du Cap .. Paris, 1889 

Brough, (B. H.). See Society of Arts. 

Chaper (M,). Note sur la re'gion diamantifiire de TAfrique 

australe .. .. .. .. .. ... .. .. Paris, 1880 

CivU Engineers, Minutes of Proceedings of the Institution of: — 

Farrar (S. B.), Note on the Gold Fields of South Africa. 

Vol. ikxxyi. p. 343 XoncZon, 1886 

Paxman (J. N), On the Diamond Fields and Mines of 
South Africa. VoL Ixxiv. p. 59 London, ISS3 

Cohen (^.). Goldfiihrende (Conglomerate in Siid Afrika. Ref. 

Neues Jahrbuch fiir Mineralogie. Vol. i., p. 113 .. .. Stuttgart, 1889 

Dunn (E, J.). See Geological Society. 

Geological Sketch Map of South Africa .. Cape Towti, 1887 

Farrar {8. H.). See Institution of Civil Engineers. 

Froude (J, A.). Lectures on South Africa .. .. .. London, 18S0 

Furlonge (TT. IT.). See American Institute of Mining Engineers. 
Geological Society, Quarterly Journals of the : — 

Dunn (E, J). On the Mode of Occurrence of Diamonds in 
Soutii Africa. Vol. XXX., p., 54 .. .. .. .. Xondovi, 1874 

Further Notes on the Diamond Fields of 

South Africa. Vol. xxxiv., p. 879 .. .. .. London, 1S77 

Notes on the Diamond Fields, South 



Africa. Vol. xxxvii., p. 609 .. .. .. .. Xondon, 1881 

Gibson (TT.). The Geology of the Gold-bearinp: and Asso- 
ciated Bocks of the Southern Transvaal. Vol. xlviii., 
p.404.. .. London, 1892 

GilfiUan (G). On the Diamond Districts of the Cape of 
Good Hope. Vol. xxvii, p. 72 Xondon, 1872 



232 



WORKS OP REFERENCE. 



Geological Society — continued. 

Green (A. H.). A Contribution to the Geology and 
Physical Geography of South Africa. Vol. xliv., p. 239 

Maskelyne (N. 8.) and Fliaht (TT.). On the Character of 
the Diamantiferous Hock of South Africa. Vol. xxx., 

El* %\/0 •• •• •• •• •• •• •• 

Penning (W. IT.). The High-Level Coal Field of South 
Africa. YoL xl., p. 658 

The Gold Fields of Lydenburg and De 

Eaap, in the Transvaal. Vol. xli., p. 569 

A Contribution to the Geology of the 



Southern Transvaal. Vol. xlvii, p. 451 

See also Soc^ty of Arts. 



London^ 1B88 

London, 1874 
London, 1884 
London, 1885 
London, 1891 



Slow (G. W.), On the Diamond Gravels of the Vaal 
River. Vol. xxviL p. 3 London, 1S72 

Geological Notes upon Griqualand West, 



with Descriptions of the Specimens, by Prof. Rupert 
Jones, F.R.S. Vol. xxx., p. 581 .. 



London, 1874 



Gibson (TT.). See Geological Society. 

GiljUlan (fi.). See Geological Society. 

Goldmann (C. S.). The Financial, Statistical and General 

History of the Gold and other Companies of Witwatersrand London, 1892 

Green {A. H.). See Geological Society. 

Gressvoell (TT. P.). Geography of South Afiica south of the 
Zambesi, with Notes on the Industries, Wealth and Social 
Progress of the States and People . . . . . . . . London, 1892 

lones Beta (J. Ballot). The Banket Formation: its probable 

Origin and present Position . . . . , . . . Johannesburg, 1888 



Jacobs {H.) and Chatrian QN,), Monographie du diamant 

Jones (T. JB.). On the Diamond Fields of South Africa. Geolo- 
gical Magazine, p. 49 .. .. 

On the Geology of South Africa . . 

Knochenhauer, Die Goldfelder in Transvaal 

Leiuis (H. C). The Matrix of the Diamond. Proc. British Assoc. 

^OO fl •• •• •• *• •• •• •• •• 

Maskelyne (N, S,). See Geological Society. 

Mathers (E. P.). Golden South Airica 

^^^^—^—^^—^——^ i£iamDesia .. .. .. .. .. .. 



Paris, 1880 

London, 1871 

London, 1884 

Berlin, 1890 

London, 1887 

London, 1889 
London, 1891 



Matthews (J, TT.). Incwadi Yami, or Twenty Years' Personal 

Experience in South Africa .. .. .. .. ,, New York, 18S7 

Meunier (S.). Composition et origine du sable diamantifere du 
Du Toit's Pan, Afrique australe. Comptes rendus de lAca- 
demie des Sciences de Paris. Vol. Ixxxiv., No. VI., p. 250 .. Paris, 1877 

Examen minei-alogique des roches qui accom- 

pagnent le diamant dans les mines du Cap de Bonne 
Esperance. Bulletins de TAcademie Royale de Belgique. 
3rd Series. Vol. iii., No. 4 

MdricJce (TT.). Betrachtungen und Beobachtungen iiber die Ent- 
stehung von Goldlagerstatten. Zeitscbrift fur praktihche 
Geologic, April, 1893, p. 143 

Moulle (A.), M^moire sur la geologic g^n^rale et sur les mines 
de diamants de r Afrique du Sud .. .. .. •• 



Brussels, 1882 

Berlin, 1893 
Paris, 1885 



WORKS OF REFERENCE. 233 

Murray (R. TT.). See Society of Arts. 

Noble (J,). The Cape of Good Hope GfBclal Handbook . . Cape Toum, 1886 

Illustrated Official Handbook of the Cape and South 

Africa Cape Totcn, 1803 

Norm (F. TT.) Diamond Mines of Kimberley. The S. Staf. and 
E. Wor. Inst, of M.E. 1878. 

Paxman (J. N), See Institution of Civil Engiueers. 

Penning ( W. H.). See Geological Society. 

Sawyer (il. JR.). Diamonds in South Africa . . Newcastle-under-Lyme, 1889 

■ Gold Mining at Witwatersrand. Newcastle-under-Lyme, 1889 



Mining, Geological and General Guide to the 



Murchison Range .. .. .. .. .. .. London, ISQ2 

ScJienck (A.). Die geologische Entwickelung Sudafrika's. 

' Petermann's Mitteilungen. Vol. xxxiv., p. 225 .. .. Go^^a, 1888 

tJber Transvaal und die dortigen Goldfelder. 

Verb. d. Ges. f. Erdkunde. Vol. xv., No. 3, p. 130 .. .. Berlin, 1888 

Das Vorkommen des Goldes in Trausvaal. Zeit- 



schrift der deutschen geologischen Gesellschaft. VoL xii., 

p. 573 Berlin,lS89 

Smith (G. TT.). The Diamond Fields of South Africa. Proc. 
Mining Inst, of Scotland. Vol. vi., p. 48. 1884. 

A Mining Tour through South Africa. Id, 

Vol. ix., p. 17, 1887. 

Society of Arts, Journal of the : — 

Brough (B. H.) The Mining Industries of South Africa, 
as shown at tlie Kimberley Exhibition. Vol. xli.,p. 166 .. 1892 

Murray (R. TF.). Diamond- Fields of South Africa. 
Vol. xxix , p. 370 1881 

Penning ( W. JT.). The Transvaal Gold Fields. Vol. xxxii., 
p. 608 iondon, 1884 

South African Gold Fields. Vol.xxxvi, 

p. 433 . . . . . . . . . . . . . . . . London^ 1888 

Spencer (F,). Gold Mining at Witwatersrand. The Official 

Handbook of the Cape, p. 491 .. .. .. Cape Town, 1893 

Stow iG, TT.). See Geological Society. 

Theal(G. M.), History of South Africa. The Republics and 

Native Territories from 1854 to 1872 London, 1889 

Trollope(A.), South Africa. 2 vols. .. .. .. .. Xondon, 1878 

Williams (G. JP.). See American Institute of Mining Engineers. 

The above list is far from being a complete bibliography. Readers desiring 
to make a thorough study of the subject should consult the recent scientific 
literature of France and Germany, more particularly the publications of the 
various geological and geographical societies. 



INDEX. 

(Compiled by Arnold Eeunert.) 



A. 



Abercom gold-fields, 182 
Accidents in diamond ininc.e, 75 
African Gold Kecovery Company, 110 ; 

dividends, 227 
Agriculture, 173 
Albert Silver Mine, 97, 161, 216 
Albion Gold Mining Co., output, 229 
Alexandersfonteln, 10 
Alford, C. J., geologist, 93, 94, 96, 97, 

99, 101, 165, 231 
Alluvial gold-fields, 91, 118, 159-164, 

166, 169, 184; yield, 224, 226 
Amalgamation of diamond mines, 38, 

41-47, 71, 73 
Amalgamators, mechanical, 107 
American gold-fields, 91, 115, 197 
Amygdaloid. 18, 167 
Ancient workings. 163, 181, 182 
Angle Tharsis, output, 226 
Anglo-African Company, 47 
Angora hair, value exported, 125 
Antimony, 96, 170 
Arab miners, 81, 163 
Armfield, 160 

Argentiferous copper, 96; galena, 161 
Asbestos, 162 
Atherstone, Dr., geologist, 6, 7 (note), 

16, 231 
Auckland Park, 89 
Augite, 18, 19 

Aurora Company, output, 225 ; divi- 
dends 227 
Australian gold-fields, 91, 115, 117 

and note, 197 
Australian gully, 31 
Authors consult^, 231 
Automatic feeder:^, 106 



B. 



Bain, geologist, 16 
Baines, T., 81, 82, 159, 231 
Bandisi gold-fields, 182 
Banket, 94; nature of, 100; weight, 
102 ; average yield, 103, 199, 224 



Banket Gold Mining Co., output, 226 

Bantjes, J., 86, 160 

Barl)erton, 84, 90, 91, 164 

Barkly, Sir H., 7 (note), 129 

Barkly West, 8, 18, 70 ; gold, 185 

Bamato, B. I., 45 

Barrett's Gold Mining Co., output, 229 

Basalt, 18 

Baser metals, laws re, 156 

Basutoland, population, 230 

Beaconsfield, 10, 12, 63 

Beaufort West, 12 

Bechuanaland, 12, 15, 230 

Becker, C, 159, 162 

Beckett Syndicate, 174 

Beit, A., 45 

Belgravia Mine, 64 

Bell, W. H. S., on Gold laws, 150 

Benauwdheidsfontein, 10, 65, 132 

Bennett, P., 186 

Bent, Theodore, 163 

Berguin, Lewis de, 146 

Berlin, 160, 164 

Berthollet on diamonds, 147 

Bethulie, 13 

Bezitrecht, 153, 154 

Biotite, 21 

Birthday Mine, 118, 172, 227 

Blaauwbank, 161 

Black Keef, 95, 97 ; syndicate, 226 

Blankenberg's Vley, 64 

Blanket strakes, 107 

Bloemfontein, 13, 17, 90 

Blue ground, 21-23 

Blue Sky, output, 226 

Boer trek, 127 

Boilers at Kimberley Waterworks, 130 ; 

at Kimberley Mine, 142 
Bokkeveldt beds, 16 
Boksburg, 89, 90, 95. 97, 98 
Booysens, 89 

Boreholes, 98, 102, 117, 203, 208 
Borrow, H., 183 
Bothas Reef, output, 226 
Boyes, L., and the first diamond, 6 
Brakpan colliery, 89, 90 
Bray, Edwin, 84 
Brazil, diamonds in, 47, 147, 148 



236 



INDEX. 



Brillianta. 7, 67, 146 

British Colonial policy, 127, 128 

British South Africa C5o., 47, 49, 133 

British United Diamond Mining Co., 
62,63 

Broederstroom, 159, 175, 176 

Bronzite, 21 

Buchanan, G., 130 

Bullion, 108 

Bultfontein, farm, 10, 128 

Bultfontein Mine discovered, 8, 18 ; 
early history, 37; present position, 
63, 74-6; Bultfontein Consi>lidated 
Co., 46 ; Bultfontein Mining Co., 47 

Burghersdorp, 13 

Butters, C. F., 109 

Button, E., 159 



C. 



Cables to the Cape, 5 

Caldecott, H. S., on Diamond Trade 

Acts, 148 
Califomian gold-fields, 115, 202 
Califomian mill, 105 
Calumet and Hecla, 200 
Cape Colony, exports and imports, 125 ; 

gold in, 184; gold export, 220; 

population, 230 
Cape Government, 74, 90, 128 ; rail- 
way loan, 133 
Capetown, 12, 13, 91 
Carrick, J. T., on Zululand, 187 
Cassel, H. R., 209, 210 
Cassel Gold Extracting Co.. 110, 209 
Central Company. 30, 31, 45, 46 
Champ d*Or Gold Mine, 95; output, 

225 
Charlestown, 90 

Chartered Company, 82 (note), 183 
Chimes Gold Mine, 95, 225, 227 
China, 146 
Chlorination works, 109; cost, 112; 

compared with cyanide, 111, 112, 

113 (note) 
Churchill, Lord R., 183 
Cinnabar, 170, 171 
City and Suburban, output, 225 
Claims, diamond, size of, 24, 64; 

licence, 25, 128 ; gold, size of, 102 ; 

ore in, 102 ; different kinds, 152 
Clouet, on diamonds, 147 
Coal, cost at Kimberley, 14 ; in Cape 

Colony, 15; Free State, 16; measures, 

17, 92, 98; on Witwatersrand, 89; 

Natal export, 125 ; in Transvaal, 

162, 170, 195 
Cobalt, 161 

Coetzeestroom Estate, 164 ; output, 229 
Colesberg, 6, 12, 13, 17 ; Kopje, 24 
Compaguie Ge'ne'rale, 47 
Compounds for natives, 60 
Comstock Lode, 103, 200 



Concentrates, 107 ; yield of gold from, 

224 
Concentration, proportion of, 112 
Concentrators, 108, 111, 216 
Confidence Reef, 160 
Conglomerates, 85, 92, 93; at Do 

Kaap,169; Vryheid, 189 
Conivieras Diamond Mines, 47 
Convict labour, 58 ; amount, 75 
Cookhouse, 12 
Copper, near Pretoria, 96, 161 ; Cape 

export, 125 ; in Waterberg, 159-161 ; 

De Kaap, 170 ; Low Country, 171 ; 

Mashonaland, 183; copper plates, 

107 
Cornish pumps, 104, 145 
Corundum, 146 
Cowper, E. A., 130 " 
Cradock, gold near, 185 
Crocodile River (Pretoria), 159, 160, 

174, 175; De Kaap, 162, 166 
Crown Reef Mine, 99, 161, 225, 227 
Crushers, 56, 105, 106 
Currey, J. B., 10 
Cyanide process, 106, 110, 111; cost, 

112; results, 113; MacArthur on, 

209; plant, 213 
Cyphergat colliery, 15 ; coal, 144 

D. 

De Aar, 12 

De Beers Mine, discoyered, 8 : forma- 
tion, 18; early history, 33-36, 128; 
present position, 139; De Beers 
Mining Co., 42 ; Consolidated Mines, 
farms owned by, 10 ; formation, 44 ; 
debentures, 47, 133; balance sheets, 
48, 134; expenditure, 73: last re- 
port, 131 ; reserve fund, 133 ; statis- 
tics, 74-76, 138 

Debris, diamond if erous, 36 (note), 56, 
76 

Deep Level Companies, 102, 201, 203 

De Kaap, ditcovercd, 83 ; proclaimed, 
84; collapse, 85; geology, 93, 179; 
Furlonge and Ogilvie on, 162 ; out- 
put, 114, 221, 229 

Delagoa Bay, 90, 91 

Delport's Hope, 9 

Denny-Dalton Syndicate, 187 

Denudation, 88, 93 

Depositing floors for blue, 55 

Depth of the Rand reefs, 98 ; ultimate 
mining, 103 

Dessauer, A. von, on Tati, 157 

Detective department, Kimberley, 60, 
149 

Deyelopinent in mining, 105 

DeviFs Kantoor, 83, 160, 162, 164 

Diabase, 18 

Diamond, the first, 3, 5; mineralogy, 
59, 146 ; cutting, 146 ; drill, 64, 203 ; 



INDEX. 



237 



Diamond Fields' climate, 11 ; early 
history, 127 ; diamond mines forma- 
tion, 18-20; cost, 47; size, 74; 
accidents, 35, 37, 75 ; employes, 75 ; 
steam engines, 76 ; mining, modern, 
53; diamond rock, analysis, 21; 
Diamond Trade Acts, 60, 148 

Diamonds, effects of discovery, 3 ; 
origin, 20; colours, 58; largest, 59, 
68 ; nses. 147 ; value exported, 4, 5, 
72, 125, 126 

Diamondiferous area, 9 

Diorite dykes, 101 ; sheetp, 167 

Dividends, De Beers, 42, 43, 138; 
Band, 115, 227 

Doleoath Mine, 103, 200 ' 

Dolomite, 161 

Dolerite, 18 

Dongas, 166 

Doornfontein, 88, 89 

Dorstfontein, 8, 10, 128 

Drakensberg, 17, 161, 162, 171 

Driefontein, 160 

Dry diggings, 8 

Dudley, Countess, 7 

Duivels (see Devil's) Kantoor 

Dunel, Ebden & Co., 128 

Dunn, E. J., geologist, 16-19, 231 

Durban, 82, 90, 91 

Durban Koodepoort Co., 225, 227 

Dumin, C, 164 

Dutch measure, 152 (note) 

Dutoitspan Mine, discovered, 8; for- 
mation, 18; early history, 36, 128; 
present position, 62, 74-6 

Dwyka conglomerate, 16, 19 

Dykes, 18, 22, 101 



E. 



East London, 12, 13, 91 
Ecca Beds, 17 

Edwin Bray Mine, 164, 165, 229 
Eersteling, 83, 159 
Egleston, Prof., 115 (note) 
Elandsfontein, 90 
EUerton Mine, 172 
Emigrants, warning to, 120 
Employes at Diamond Mines, 75 
Endless rope haulage, 55 
England, population, 230 
English, Tracey & Beatty, 203 
Evans, A., 159 
Evelyn Gold Mine, 226 
Exports from South Africa, 3, 4, 113, 
116, 125, 220 



F. 



Fuirbridge, W. E., on Mashonalaud, 

181 
Farrar & Imrolh, 177 



Fast winding, 144 

Faults in gold reefs, 101 

Fauresmith, 69 

Favularia, 17 

Fern Gold Mine, 226 

Ferreira Gold Mine, 99, 104, 112, 225, 

227 
Fever, 11, 173, 183 ; Fever Creek, 165 
Fire at De Beers, 35 
Fir&t diamond, 3, 5, 6 
FLjsure veins, 92, 96, 172 
Flattening of the reefs, 102, 205, 208 
Floating reef, 22, 34 
Fluxes for cyanide works, 212 
Forbes Reef output, 229 
Forrest Bros., 209, 210 
Eraser & Chalmers, 145 
Free-milling ore, 101, 108 
Free State (see Orange Free State) 
Freestone, 161 
French C« mpany, 30, 46 
Fuel, Kimberley, 14 ; cost, 76 
Furlonge, W. H., on De Kaap, 165- 

170 ; on Vryheid fields, 189, 193 



G. 



Gangue, 105 

Gardener Main Beef, output, 226 

Garnet, 21 

Gazaland, 182 

Geldenhuis Estate, 225, 227 ; Gelden- 
huis Main Beef, 226 

Geology, South Africa, 16; Diamond 
Fields, 17; Transvaal, 92; De 
Kaap, 165 

Geological concentration, 100, 200 

Geological Magazine, 7 (note) 

George Goch Mine, 225 

Gipsy Mine, 226 ; Gipsy Queen, 229 

Girdlestoue, N. S., 69 

Glacial action, IG, 166 

Gneiss, 167 

Glencairn Mine, 225 

Gold, percentage saved, 112; value 
per oz., 113; producing mines, 115, 
116, 225, 229; exports, 114, 125, 
220; outputof Transvaal, 221; gold 
amalgam, 107; gold-bearing rocks, 
92 ; gold countries, older, 91 ; ex- 
traction, 105 {see also Table of Con- 
tents, Part II.) 

Gold Fields of South Africa, 181 

Gold laws, Transvaal, 150, 164 

Gold mania, 84 

Gold Recovery Syndicate, 229 

Goldring, A. R., *219 

Gonggong, 77 

Graaff-Reinet, 12, 13, 17 

Grahamstown, 6 * 

Granite, 16, 92, 166, 1G7 

Great Letaba, 171 



238 



INDEX. 



Green, A. H., geologist, 16-19, 232 
Green & Bantjes, 160 
Greening, 159 
Greenstone dvkes, 197, 198 
Gregory, J. B., 6, 7 (note) 
Griqualand West, 8, 9, es, 74, 129 
Griqualand West Co., 46 
Grizzlies, 106 
Gujton, on diamonds, 147 
Guzman, A., 159 



H. 



Haematite, 170 

Haenertsburg, 171 

Hart River, 9 

Hartley, H., 81, 82 

Havelock Mine, 229 

Hebron, 8, 77, 127 

Heidelberg, 95, 97 

Height, S. B., 180 

Heilbron, 92 

Henry Nourse Mine, 102, 225 

Herriette, M., 6 

High Veldt, 87, 93, 166, 107, 169, 170 

Hindastan, 146 

Holpan, 77 

Honingklip, 160 

Hopetown, 6 

Horo concession, 229 

Horse-whim, 28 

Hot springs, 170 

Hontboschberg gold output, 221 

Hudleston, geologist, 17 

Hunt, T. S., 166 



Illicit diamond trade, 60 

Ilmenite, 18 

Imports of South Africa, 4, 125 

Impregnation theory, 194 

India, diamonds, 146, 147, 148 

Indwe coal mines, 15 

Inez reef, 183 

Inspectors of Diamond Mines, reports, 

24, 32, 33, 35, 41, 60, 74, 131 (note), 

144 
Iron, 161, 162, 170, 171; oxide, 1C9; 

pyrites, 19, 21, 101 



J. 



Jagersfontein Mine, discovered, 8 ; 
present state, 67 ; largest diamond, 
68; statistics, 69 

Johannesburg, geology, 17; locality, 
87; town, 88; population, 89; rail- 
ways, 91 



Johnnnesburg Pioneer Gold Mining Co. 

225, 227 
Johnson, F. & Co., 183 
Jones, Ed., 31, 180, 181 
Judge, R A., 30 (note) 
JubUee Mine, 99, 225, 227 
Jumpers Mine, 225 



K. 



Kaap river, 162, 165; valley, 83, 167, 

169 
Kalkheuvel range, 173, 175 
Karoo betis, 17, 18 
Keate award, 128 
Kenilworth farm, 10 ; dam, 131 (note), 

140 ; village, 61 
Kilgour. G., 69 
Kimberley, Lord, 24 
Kimberley town. 11 ; population, 12 ; 

railway, 13; fuel supply, 14 ; trade, 

73; distress, 74 
Kimberley Mine, discovered, 8 ; depth, 

18, 19, 21; early history, 24, 128 ; 

size, 25, 74 ; workers, 26, 75 ; present 

position, 141 
Elimberley Mining Board, 28 
Kimberley Diamond Mininc: CJo., 64 
Kimberley Imperial Gold Mining Co., 

84 
Kimberley shales, 17, 18 
Kimberley waterworks, 129 
Klem Letaba, 171, 221, 227 
Klerksdorp. 90, 97, 118, 221 
Klipdam, 77 
Klipdrift, 8, 127 
Knysna, 85, 184 
Koflfyfontein Mine, 69; farm, 70; 

waterworks, 70 
Kopjes, trap, 18 
Koranas, 6 
Krokodilpoort, 90 
Kromdraai, 160 
Krugersdorf, 89, 96, 97 



L. 



Labour market, state of, 120 

La Fortuna Syndicate, 226 

Langlaagte Estate, purchased, results, 
86; reefs, 99; mill, 105; cyanide 
works, 110; Walker's discovery, 1 60, 
161; output, 225; dividends, 86, 
227; B. Block, 225; Koyal, 225, 
227 ; United, 226 ; Western, 226 

Lanyon, Major, 129 

Largest diamond in the world, 68 

Lavoisier, on diamonds, 147 

Lead, 96, 161, 162, 171 

Lebombo range, 166, 171 

Lepidodendron, 17 



INDEX. 



239 



I^taba, 93; valley, 172 

Leydsdorp, 172, 173 

Licence", claim, 64, 71, 128 ; gold, 152 

Lilienfeld Bros., 7 

Lime. 18, 162, 168 

Limestone, 161 

Limited liability companies, first 
formed, 38 ; number left, 42, 225 

Limpopo river, 5, 83, 171 

Lixiviation, 110, 112, 211, 212 

Load, contents, 32 (note) 

Lobengula, 82 (note), 157 

Loch, Lady, 204 

London Convention, 8 

London and South African Explora- 
tion Co., 10, 64, 128 

London and Orange Free State Ex- 
ploration Co., 70 

Loren90 Marques, 90 

Low Country, 93, 171, 173 

Liihrig concentrators, 216 

Lydenburg beds, 16 ; fields discovered, 
82 ; workers, 83 ; geology, 91 ; al- 
luvial, 118, 160; output, 221 



M. 



MacArthur, J. S., 113 (note); on 

cyanide works, 209 
Mac Arthur-Forrest patents, 110, 209 
Machine drills, 101 
MacLaughlin, T., 164 
MacMac, 83, 160, 164 
Magaliesberg. 161, 174 
Main Keef series, 94, 95, 98, 99, 198 
Main Reef and Leader, 86, 99, 100, 

160 
Main Reef Gold Mining Co., 225 
Makapan's Poort, 159 
Mukonjwa range, 162 
Malmani, 85, 118,161,221 
Malmesbury beds, 16 
Manganese, 162 
Mansfield, 159 
Marabastad, 83, 171, 221 
Marais, P., 159 
Marais Reef, 226 
Marico, 118 
Martin zoni, 161 
Mashonaland, 81, 163, 181, 230 
Maskelyne, geologist, 21, 232 
Matabeleland, 82, 157, 159 
Mauch, K., 81, 157, 158 
May Consolidated Mine, 225 
Mav Deep Level Minn, 225 
Mazoe, 182 
Melaphyre, 18, 19 
Melville, E. H. V., 87 (note) 
Mercury in gold mills, 107 
Metropolitan Mine, 89, 225 
Meyer and Charlton Mine, 225, 227 
Meyer and Leeb Mine, 226, 227 



Mien, 21 

Michell, R. A , on Low Country, 171 

Middelburg, 17, 90, 97, 161 

Middleburg Road, 13 

Middle Reef, 99, 100 

Miller, W., 69 

Mills, gold, yield from, 224 

Millwood, 184 

Mineral rights, 66, 150, 186 (note) 

Mineral wealth of the Transvaal, 159 

Mining Commissioner's account, 228 

Mijnpacht, 150, 151 

Modderfontein Mine, 226 

Molteno, 13 

Montrose Mine, 229 

Moodie, G. P., 84 

Moodies' Pioneer output, 229 

Morgen, 151 

Moselekatse, 158, 159 

Moss Rose Mine, 226 

Moulle, A., geologist, 16-18, 232 

Mount Darwin, 182 

Murchifion range, 93, 171, 172 



N. 



Naauwpoort, 12 

Nabob Mine, 226 

Namaqualand, gold, 185 

Natal, railways, 90, 93 ; early diggers, 
7; early history, 127; exports and 
imports, 125; gold export, 220; 
Vryheid fields, 187, 195; population, 
230 

Natives, as miners, 4; on diamond 
fields, 60, 61, 75, 77; gold-fields, 
89; generally, 120; population, 
119, 230; chiefs, 127, 128, 163 

Netherlands, South African Railway 
Co., 90 

New Aurora Mine, 225, 227 

New Chimes Mine, 225, 227 

New Croesus Mine, 225, 227 

New Heriot Mine, 226 

New Jagersfontein Co., 67 

New Gordon Diamond Mining Co , 62 

New Primrose Mine, 225, 227 

New Rietfontcin Mine, 225 

New South Wales gold-fields, 115 
(note) 

Newton, on diamonds, 147 

New Violet Mine, 226 

New Zealand gold-fields, 115 (note) 

Nickel, 162 

Nigel Mine> 95, 104, 225, 227; Syndi- 
cate, 226 

Nil Desperandum Mine, 165 

Noble, J., Cape Handbook, 127 (note) 
184, 230 (note) 

North Eastern Bultfonteiu, 63, 64 

Northern gold-fields, 5, 182 



240 



INDEX. 



North Eaap Alluvial, 229 
North Reef, 99 



O. 



Oceana Company, 172 

Ogilvie, P. A., on De Kaap, 162 

0*EeiIly, J., and first diamond, 3, .*>, 

127 
Oliphantsfontein, 132 
Oliphants river, 171 
Olivine, 18, 19, 21 
Ophirton. 89 
Orange Free State, diamonds, 8, 9, 67 ; 

early history, 127; land titles, 66, 

128 ; gold, 185 ; population, 230 
Orange river, 5, 6, 9 
Orange River sovereignty, 127 
Ore-bins, 106 

Ore crushed per stamp, 224 
Ore reduction works, 226 
Oriel Mine, 226 

Oriental Mine, 84, 164, 165, 229 
Orion Mine. 225, 227 
Oiitriches and diamonds, 6; feathers, 

export, 125 
Otto aerial ropeways, 164, 165 
Otto's Kopje, 65, 75-6 



P. 



Psiardekraal, 160 
Paarl, 92 

Paarl Ctniral Mine, 225 
Palabora, 173 
Pam brilliant, 67 
Pan, the, 64, 67 
Pantologia, 146 
Paris Exhibitions, 6, 59 
Parys, 92 
Phillips, L., 113 
Pietermaritzburg, 17, 82, 188 
Pietersburg, 173 
Pigg's Peak Mine, 229 
PUgrim's Rest, 83, 159, 160 
Pioneer Reef, 83 
Plagioclase, 18, 19 
Plantations on the Rand, 88 
Plattner process, 109 
Pniel, 8, 128 

Pondoland, population, 230 
Population of Kimberley, 12 ; Johan- 
nesburg, 89, South Africa, 230 
Port Elizabeth, 12, 13, 91 
Ports, chief South African, 4 
Portuguese, 3, 82, 90, 171 
Potchefstroom, 18, 96, 97, 118 
Premier Mine, 10, 18. 65-67, 132 
President Mine, 172 
Pretoria, 87, 90, 159, 161, 174, 175 
Prince Albert gold-fields, 184 



Princess Estate Mine, 225 
Profitable mines, 202, 227 
Pulsator for diamond:*, 57, 58 
Pumping engines, Kimberley water- 
works, 129 ; Kimberley Mine, 145 
Pyritic ore, 101, 108 



Q. 



Quartz carrying gold, 91, 93, 96; 
veins, 168 

Quartzite, Cape Colony, 16 ; Kimber- 
ley, 19; carrying gold, 91, 93; 
ranges, 161 ; bars, 168 

Queenstown, 12, 13, 17 



R. 



Railways, to Kimberley, 12 ; fares, 13 ; 

profits, 14 (note), to Joijannesburg, 

90 
Rainfall of Kimberley, 131 
Kand Central Ore Reduction Co., 110 
Randfontein Mine, 95, 97, 98, 104, 226 
Rand-Victoria Gold Mines, 203 
Rawstome, 24 
Rebellious ores, 108 
Red Ree^ 99 
Red soil, 18 
Reef, in diamond mining, 21, 22, 28 ; 

work at Kimberley, 29, 30 ; fall, 32; 

expenditure, 33; at* De Beers, 33, 

34 
Retorting, 18 
Rheuosterpoori; range, 161 
Rhodes, C. J., 44-46, 184 
Riet river, 69 

Rietfontein Mine, 95, 97, 226 
River diggings, (see Vaal River) 
Roadways in Kimberley Mine, 24 
Roasting furnaces, 109 
Robinson, Sir H., 13 
Robinson, J. B., 86, 161 
Robinson Mine, 86, 99, 100, 109, 225, 

227 
Roggeveld Mountains, 17 
Roodepoort, farm, 160 ; mine, 226 
Rothwell, R. P., 116, 117 (notes) 
Rotten reefs, 161 
Rotunda Creek, 83 
Rudd, C. D., 82 (note) 
Russian gold-fields, 91, 117 (note),|197 
Rustenburg, 158, 161, 174 



S. 



St. Augustine's Mine, 65, 74-6 
Salisbury Mine, 99, 182, 225, 227 
Sanitary Board, 89 
Sawyer, A. R., 17, 172, 233 
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Sclioemangdal, 158 

Schweitzers, 89 

Sea Point, 92 

Sekukuni, 83, 159 

Serpentine, 161 

Seymour, L. I., 54, 142, 143, 145 

Shafts at Kimberley, 29, 30, 31, 54; 

at De Beera, 35 ; on the Rand, 104 
Shales, 18, 19 
Share mania, 39, 84, 196 
Sheba Mine, 84, 93, 118, 164, 165, 168, 

229 
Shepstone, Sir T., 188 
Silati Valley, 93, 171, 172, 173, 221 
Silica, 168 

Silver, 97, 125, 159, 161, 171, 216 
Simmer and Jack Mine, 203, 225, 227 
Simpson, H., illustrations, 79, 90, 92, 

94, 95, 101, 102, and map at end of 

volume 
Simpson & Co., J., 130, 143, 145 
Skins and hides, 125 
Slates, metamcrphic, 19 
Smit, C, 160 
Smith, J. H., 196 
Solvents for gold, 209, 210 
South Africa, population, 119, 230 
South African Diamond Mining Co., 

47 
South African Mining Journal j 87, 170 

(notes) 
South African Republic, 127, 128 
South Reef, 99, 100 
Southey, Sir R , 129 
Spanish mining law, 201 
Special Registration, 153 
Spencer, F., 97 (illustration), 110 

(note) 
Spes Bona Diamond Mining Co., 47 
Spitzkop, 83, 160, 161 
Springs Colliery, 89 
St. Albans Mine, 226 
Stagings in Kimberley Mine, 27 
Stamps, number working, 106, 224 
Standard and Digger^ News, 217 
Standard Company, 46 
Stands on gold-fields, 155 
Stanhope Mine, 225, 227 
Star, extracts, 173, 185. 203 
Star Mine, 225 
" Star of South Africa," 7 
Steam engines on diamond fields, 76 
Steam ploughs, 56 
Steamers, 5 

Stelzner, Dr., geologist, 19, 22 
Sterkfontein, 160 
Sterkstroom, 15, 16 
Stoping, 105 

Stormberg beds, 17, 18 ; coal, 15, 144 
Stow, F. S. P., 45 
Struben, F., 85, 86, 160 
Struben, H. W., 85, 86, 159, 160, 161 
Sugar, export, 125 



Sulphides, 101, 168 

Sultan Diamond Mining Co., 47 

Sutherland reef, 172 

Swaziland, 84, 93, 164, 166, 167, 170, 

229 (note), 230 
Swinburne, Sir J., 159 
Syndicates (De Kaap^, 229 
Syenite, 166 



T. 



Table Mountain, 16, 92 

Tailings, treatment, 110; yield, 113, 

224 
Talapye, 158 
Tanganyika, 181 
Tati gold-fields, 81, 82, 157 
Tennant, on diamonds, 147 
Teutonia Mine, 226 
Thabini gold-fields, 171 
Theal's History, 7, 8, 128, 129, 153 
Times on De Kaap, 84 
Tin, 170 
Tramways, city, 12, 88 ; mine, 30, 55 ; 

De Kaap, 164 
Transvaal, geology 92; population, 

118, 230; early history, 127 
Transvaal Coal Trust, 90 (note) 227 ; 
Transvaal gold-fields, formation, 91 ; 

output, 115, 221 ; rank, 117 ; future, 

118 
Transvaal silver-mines, 97, 161, 216 
Traps, 18, 92 
Treasury Co., 226, 227 
Trek, boer, 127 
Tufa, lime, 18 
Tunnel, Sheba, 165 
Tuschenbyde, 190 



U. 



Umfuli gold-fields, 182 

Umtali gold-fields, 182 

Umvolosi river, 190 

Union Mine, 229 

Underground works, Kimberley, 31 ; 

De Boers, 35, 53 ; Dutoitspan, 62 ; 

Bultfontein, 63 ; St. Augustine's, 65 
. Unified Mine, 226 
United Diamond Mining Co., 47 
United Ivy Mine, 229 
United Main Reef Mine, 225 
United States gold-fields, 115 (note), 

116, 117, and note, 197 



V. 



Vual River Diggings, 6-9, 19, 70, 76, 

127 
Vanners, 108, 111 
Van Niekrrk, 6 

R 
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Van Ryn Mine, 225 

Van Wyk, 8 

Victoria gold-fields 115 (note); Mas- 

honaland, 182 
Viljoen's Drift, 90 
Village Main Reef Mine, 225 
Virginia Estate Mine, 229 
Vogelstruiafontein, farm, 8G, IGO; mine, 

226, 227 
Volcanic origin of diamond mines, 20 
Vooruitzigt, 10, 128 
Vryheid gold-fields, 187. 221 
Vulcan Mine, 226 



AV. 



Waldek'sPlant, W 

Walker, discoverer, 86, 160 

Ward, H. A., 66, 132 

Washing gears, 56 

Water, price at Kimberley, 131 ; power, 

175; races (De Kaap) 165; rights, 

154 
Wattrberg, 86, 118, 160, 161 
Waterboer, chief, 128, 129 
Waterfall, 83 
Waterworks, Kimberley, 129; Koffy- 

fontein, 70 
Webb, H. B., 128 
Wellington, 12 
Wemmer Mine, 99, 225 
Werthemun, E., 216 
Wessels, J. J., 10, 132 
Weasel ton {see Premier Mine) 
West Griquas, 128 
Whitehead, P., 161, 164 
Whitworth, Sir J., 145 
Wilge river, 161 
WilUams, G. P., 22, 52, 56 (note, 

142), 231 
Williams, R., 182 
Willows Mine, 97, 161, 216 



Winding, fast, 54, 144 ; engines, 104, 

143 
Winter's Rush, 77 
Witteberg mountains, 16 
Witwatersberg gold-fields, 118, 161, 

173 ; geology, 178 
Witwatcrsrand gold-fields, discovery, 

85, 160; climate, 87; coal on, 89; 

geology, 93; extent, 97; value, 103, 

202; compared with U.S., 116, 197; 

output, 115, 221, 222, 223, 224; 

producing mines, 225; dividends, 

227; Chamber of Mines, 89 (note) 

103, 113, 217 
Witwatersiand Gold Mining Co., 226 
Wodehouae, Sir P., 6 
Wolhuter Mine, 225 
Woodbush gold-fields, 171 
Wool, export, 4, 125 
World's ^old production, 115 (note) 

117,202 
Worcester Mine, 225, 527 
Wyldsdale Mine, 229 
Wyley, geologist, 16 



Yellow ground, 21, 23, 34, 65, 66 
Yokeskey spruit, 96 



i Zambezi, 81 
Zambesia, 182 
Zinc, in cyanide works, 111, 210, 211, 

212 
Zinc box, 215 
Zones, auriferous, 101 
Zoutpansberg, 93, 118, 159 
Zululand, gMld-fields, 93, 118, 187; 

population, 230 
Zuurberg mountains, 16 
Zwarteberg mountains, 16 
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